Chemigtry 145
Exam number 2 name 10/8/98 #
A.(64) Circlethe best response. Record answers on the attached answer shest.

1. WhichisNOT aunit for expressng pressure?
a) Pascd b) Ib/cm? C) torr d) mm Hg €) amosphere

2. Which statement below isNOT true about gases, according to the kinetic-molecular theory?
a) Average kinetic energy for al gasesisthe same at the same conditions.
b) Gas molecules have relatively little attraction for each other.
¢) Callisons between gas molecules are dmost perfectly dadtic.
d) Gas molecules themsdlves are large compared to the distance between them.

3. Which statement best uses the kinetic molecular theory to explain the inverse rdationship between the
pressure and volume of a gas at congtant temperature?

a) Asthe volume of a gas decreases, the gas molecules dow down and collide with the wall less
often causng asmaller force.

b) Asthe volume of a gas decreases, the gas molecules speed up and collide with the wallswith a

greater force.

¢) Asthe volume of a gas decreases, the gas molecules collide with the wall more often causing a
greater force.

d) Asthe volume of a gasincreases, the gas molecules collide with the wall more often causing a
greater force.

4. If equa massesof O, (molar mass=32) and HBr (molar mass = 81) are in separate containers of
equa volume and temperature, which of the following atementsis true?
a) The average kinetic energy of the HBr moleculesis greater than that of the oxygen molecules.
b) There are more HBr molecules than oxygen molecules.
¢) The pressure in the oxygen container is greater than that in the HBr container.
d) The pressure in each container is the same.
€) The HBr molecules are moving faster than the oxygen molecules.

5. At congtant temperature, what pressure would be required to compress 2210 liters of nitrogen gas a
1.0 atmosphereinto a 25.0 liter tank?
a) 104 atmospheres  b) 126 atmospheres  ¢) 88.4 atmospheres  d) 78.0 atmospheres

6. A sample of oxygen gasis collected a& 24 °C and 735 mm Hg. If theinitid volume of the oxygen were
235 mL, which expression below will best reca culate the volume to standard conditions?

a) (235)(273)(735) / [(297)(760)] b) (235)(297)(735) / [(273)(760)]
c) (235)(273)(760) / [(297)(735)] d) (235)(297)(760) / [(273)(735)]
7.1f 200 g of agasa 20.0 °C in afixed volume of 10.0 L is heated to 40.0 °C, the pressure of the gas
a) would increase by 40/20. b) would increase by 313/293.
) would stay the same. d) would decrease by 293/313.

e. would decrease by 20/40.

8. Given a container with 3.00 grams of Xenon and atemperature of -73 °C. If exactly onethird of the
gas was released, what would the temperature have to be in order for the volume and pressure to



remain congtant?
a) 27.0°C b) -139.7 °C ) -109.5°C d) -48.7 °C

9. What isthe dengity of SO; (molar mass = 80) at standard temperature and pressure?
a) 80/22.4 g/mL b) 80/22.4 g/L C) 22.4/80 g/L d) 22.4/80 g/mL

10. A sample of hydrogen gas (161 mL) is collected over water by the reaction of hydrochloric acid on
zinc metal. The hydrogen (and water) temperature is 21 °C and the barometric pressureis 751.7 mm
Hg. (The partia pressure of water at 21 °C is18.7 torr.) Using Ddton's Law to determine the partial
pressure of the hydrogen and the idedl gas equation, approximately how many moles of hydrogen
were collected?
a) 0.00928 moles b) 0.0136 moles ¢) 0.0112 moles d) 0.00644 moles

11. Hydrogen gas and oxygen gas are placed into separate but equal containers with identical outlet
vavesand a equal temperatures and pressures. What would be the relative effusion times for the
hydrogen (molar mass = 2) to oxygen (molar mass = 32)?
alto4d b)4tol c)2to 32 d) 16to1 e ltol

12. Given: 2C,Hg(g) + 70,(Q) ---> 4CO,(g) + 6H,0O(g). If 0.898 liters of carbon dioxide are produced
in the reaction above, how many liters of oxygen were consumed at the same temperature and
pressure?

a) 2.14 liters b) 2.58 liters c) 157 liters d) 1.76 liters

13. When air is dissolved in water, the type of attraction between the two would be designated as.
a) dipole-dipole b) dipole-induced dipole c) ion-dipole  d) induced dipole-induced dipole.

14. When a cohol (CH;CH,OH) is dissolved in water, the type of attraction would be designated as.
a) dipole-dipole  b) dipole-induced dipole c) ion-dipole d) induced dipole-induced dipole.

15. “Hydrogen bonding” ismogt likdy found in aH,S b)CH, c)NH; d)H,.
16. Which has the highest vapor pressure at thesame T? @ water b) CH;CH; c¢) Fe d) NaSO,

17. Which pure liquid would have the lowest vapor pressure? The one with the:
a) highest bailing point  b) least hydrogen bonding c) lowest surfacetenson  d) least polarity.

18. Thetriple point of CO, is @) dependent on the pressure. b) dependent onthe T.
C) the same as the sublimation point. d) above 1 atm.

19. In a phase diagram, which state would most commonly appear & rdatively high T and low P?
a) gas b) liquid c) solid

20. Which has the strongest dispersion forces? a) F, b)Cl , c) Br, dl,

21. Inthe dissolution of KBr in water, the attractive forces involved would be caled:
a) dipole-dipole  b) dipole-induced dipole c) ion-dipole d) induced dipole-induced dipole.

22. The normd bailing point of chloroform (CHCL,) is61.2 °C. At apressure of 1.1 am, the boiling



point would be expected to be:
a)<61.2°C b)>61.2°C c)6l.2°C d) < or > than 61.2 °C depending on the volume.

23. Which statement(s) is(are) true about water?
A. Water will normdly bail a 100 °C in a UWP laboratory.
B. Ice will mdt below 0 °C when pressureis gpplied to it.
C. Water will form sphericd dropletsin free fal because of its high surface tension.
D. Thetriple point of water isnear 1 atm and 0 °C.
aA,B,C,D bA,BC, ¢BCD dB,C e A,D

24. If one wanted to increase the concentration of CO, in asoda, one could:
a) increase the pressure of CO, above the water.
b) increase the temperature.
C) pressurize the container with air.
d) open the system to the atmosphere.

25. Aqueous solutions A and B are prepared with two different nonvolatile solutes. Solution A hasa
lower vapor pressure than solution B. Which of the following satements is true?
a) The osmotic pressure of solution A is lower than that of solution B.
b) The freezing point of solution A is be higher than that of solution B.
¢) The bailing point of solution A islower than that of solution B.
d) None of these Satementsistrue.

26. If adehydrated patient in hospital was treated with an aqueous solution intravenoudly, but the
solution was made too concentrated, the red blood cells would:
a swdl b)grink  c) not be affected d) swell or shrink depending on the temperature.

27. Which agueous solution has the lowest freezing point?
a) 0.15M Fe(NO;); b) 0.30 M NaOH c) 0.25 M MgBr, d) 0.5M HC,H;0,

28. When sdt is spread on an icy Sdewdk, the ice mdts and the surroundings:
a) get colder  b) get warmer c. don't change in temperature.

29. Given thereaction, CL(g) + 2NO (g) <==>2NOCI (g). At 300 °C, 0.600 atm of Cl, is mixed with
1.40 am of NO. At equilibrium, 0.650 atm of NOCI is present. What isthe K for the reaction at 300
°C? a0.359 b) 0.605 c) 1.65 d. 2.73

30 Y ou would predict the partition coefficient of 1, in awater-benzene(C¢H,) system to be:
a<l1 b)> 1 cequatol

31. “Synthesis gas’ made from areaction of methane with water:
A. isagood source for hydrogen gas which is used for the production of anmonia.
B. can be used to make methanol (CH,OH).
C. isthe same as “water gas’
Which statement(s) is(are) true? aA,B b) B, C 0A,C dC



32. The saturation of hemoglobin with oxygen in blood depends on:
A. the partid pressure of oxygen in the surroundings.
B. aprocess called postive cooperativity.
C. speed with which the blood flows.
Which statement(s) is(are) true? aA,C b) B, C COA,B dC

B.(12)
1. An organic pollutant with amolar mass of 169 isfound in alake to be at a concentration of 37 ppb.
How many moles of the pollutant arein 100 mL of water?

moles
2. An agueous solution of phosphoric acid (98 g/mole) is 20.0% phosphoric acid by mass.
a What isthe mole fraction of this solution?
b. What is the moldlity of the solution?
3.A solution is composed of 67.00 % ethanol (C,HsOH, 46 g/mole) and 33.00% water by mass. The
solution has adengty of 0.8554 g/mL. What isthe molarity of water in the solution?
M

C.(24) Consider thereaction, 2H,(g) + O,(g) <====>2H,0(g). K,at25°C=5x 10"
The reaction is exothermic.
1.(2) What is vaue for the K, for the reverse reaction at 25 °C?

2.(2) The partid pressure of H,(g) in equilibrium with H,O(g) at 25 °C is((very smdl, very large, about
the same as P(water)). Choose one.

3.(12) Congider the reaction at equilibrium. What effect would a(n):

a increesein T have on the mole fraction of water 8 9 nochange
b. decrease in volume have on K,? 8 9 nochange
c. decreasein T have on K,? 8 9 nochange
d. decrease in volume have on P(O,)? 8 9 nochange
e. addition of H,(g) have on P(O,)? 8 9 nochange
f. addition of acatdys have on P(O,)? 8 9 nochange

4. (8)At temperature T, the above reaction hasa K, of 12.0. H,0(g), H,(g) and O,(g) were placed into a
container and their initid partia pressures were 0.10, 2.0 and 1.0 am respectively a temperature T.
a(3) Isthis system at equilibrium? If not which direction will the reaction go?



b.(5) Assumethat x atm of O,(g) are formed under these conditions. Express the equilibrium
partid pressures of dl three substancesin terms of x and set up the problem to solve for x.
Do not work solve the quadratic.

P(H0) P(H,) PO)____ Ky=12=




