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1. 3 Asample compos|
(1) a compound

only of atoms having the same atomic number is classified as
(2) a solution  (3) an element (4) an isomer

2 "\ Which two particles each have a mass approximately equal to one atomic mass unit?
(1) electron and neutron (3) proton and electron
(2) electron and positron (4) proton and neutron

3 I Which substance can be decomposed by chemical means?
(1) ammonia (2) oxygen (3) phosphorus (4) silicon

4. l Which term is defined as a measure of the average kinetic energy of the particles in a sample?
(1) temperature (2) pressure  (3) thermal energy (4) chemical energy

&, L A dilute, aqueous potassium nitrate solution is best classified as a
(1) homogeneous compound (3) heterogeneous compound
(2) homogeneous mixture (4) heterogeneous mixture

Given the equation representing a phase change at equilibrium:
B, C2HsOH(l) & CoHsOH(g)
6. ~___ Which statement is true?
(1) The forward process proceeds faster than the reverse process.
(2) The reverse process proceeds faster than the forward process.
(3) The forward and reverse processes proceed at the same rate.
(4) The forward and reverse processes both stop.

- Which particle diagram represents a sample of one compound, only?

8. 3 The boiling point of a liquid is the temperature at which the vapor pressure of the liquid is equal to the pressure
on the surface of the liquid. What is the boiling point of propanone if the pressure on its surface is 48 kilopascals?

(1) 25°C © (2)30.°C (3) 35°C (4) 40.°C
9. At which Celsius temperature does lead change from a solid to a liquid?

(1) 874°C (2) 601°C (3) 328°C (4) 0°C Volume and Pressure of a Gas Sample
Base your answers to questions 10 through 12 Pressure Versus Volume
on the information below. A gas sample is held at RilCaAS B

constant temperature in a closed system. The 6.0
volume of the gas is changed, which causes the
pressure of the gas to change. Volume and
pressure data are shown in the table below.

5.0

10. On the grid provided, mark an
appropriate scale on the axis labeled
“Volume (mL).”

11. On the same grid, plot the data
from the table. Circle and connect the
points.

Pressure (atm)

Example: s
12. Based on your graph, what is the )
pressure of the gas when the volume of the 1.0

gas is 200. milliliters? -
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Base your answers to questions 13 through 15 on the information below.

A 5.00-gram sample of liquid ammonia is originally at 210. K. The diagram of the partial heating curve below represents
the vaporization of the sample of ammonia at standard pressure due to the addition of heat. The heat is nof added at a
constant rate.

in the data table below.

Some physical constants for ammonia are shown (fjb\ ,\L Partial Heating Curve for Ammonia
_ :
NN N -

Some Physical Constants for Ammonia ‘/<// :

A T —

specific heat capacity of NH,((1 | 4.71 JigeK

heat of fusion 332 Jig

heat of vaporization 1370 Jig

290, 3— — —

13. In the space provided, calculate the total heat
absorbed by the 5.00-gram sample of
ammonia during time interval AB. Your 210,
response must include both a correct A
numerical setup and the calculated result.
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14. Describe what is happening to both the potential energy and the average kinetic energy of the molecules in the
ammonia sample during time interval BC. Your response must include both potential energy and average kinetic
energy.

Pe T KE —

15. Determine the total amount of heat required to vaporize this 5.00-gram sample of ammonia at its boiling point.

(R=mHy -
f)(\??&) =~ LPsC T

16. A 1.00-mole sample of neon gas occupies a volume ) : -
of 24.4 liters at 298 K and 101.3 kilopascals. In the =20, \>S b = 0 20435
space provided, calculate the density of this sample. \'7 v
Your response must include both a correct numerical \/ =
setup and the calculated resuit.

n=|
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Base your answers to questions 17 on the information below.
Propane is a fuel that is sold in rigid, pressunzed cylinders. Most of the propane in a cylinder is liquid, with gas in the
space above the liquid level. When propane is released from the cylinder, the propane leaves the cylinder as a gas.
Propane gas is used as a fuel by mixing it with oxygen in the air and igniting the mixture, as represented by the balanced
equation below.

C3Hs(g) + 502(g) —=3C0(g) + 4H,0(l) + 2219.2 kJ
A small amount of methanethiol, which has a distinct odor, is added to the propane to help consumers detect a propane
leak. In methanethiol, the odor is caused by the thiol functional group (—SH). Methanethiol, CH3SH, has a structure that is
very similar to the structure of methanol.

17. In the box provided, draw a particle diagram to represent ey
propane in a pressurized cylinder using the key. Your
response must include at least six molecules of propane in the
gas phase and af least six molecules of propane in the liquid
pt?ase.

18. ( Matter that is composed of two or more different
elements chemically combined in a fixed proportion is
classified as

(1) a compound (3) a mixture
(2) an isotope (4) a solution

19. ) Which sample of matter is a single substance?
(1) air (2) ammonia gas (3) hydrochloric acid (4) salt water

20. ! A sample of gas is held at constant pressure. Increasing the kelvin temperature of this gas
sample causes the average kinetic energy of its molecules to

(1) decrease and the volume of the gas sample to decrease

(2) decrease and the volume of the gas sample to increase

(3) increase and the volume of the gas sample to decrease

(4) increase and the volume of the gas sample to increase

Masses and Volumes of Four Samples

— \
I B 1]

21. “— _The table below shows mass and volume data for four samples of
substances at 298 K and 1 atmosphere. Which two samples could
consist of the same substance?

(1)Aand B (3)Band C
(2)Aand C (4)Cand D
>

Sample

T
]
(5]
I

22\\ At standard pressure, a certain compound has a low boiling point

and is insoluble in water. At STP, this compound most likely exists as [N
(1) ionic crystals (3) nonpolar molecules
(2) metallic crystals (4) polar molecules
\ \
238 Which kelvin temperature is equal to 56°C?
(1)-329 K (3)217 K
(2) 217K (4) 328 K

~

)
24. > \Which substance can be broken down by a chemical change?
(1) antimony  (2) carbon (3) hexane (4) sulfur

25. A rigid cylinder with a movable piston contains a 2.0-liter sample of neon gas at STP. What is the volume of this
sample when its temperature is increased to 30.°C while its pressure is decreased to 0. kilopascals?

({2As]s (2)2.0L (3)16L (4)0.22L
PV _ Ov
T
(01332 -
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] wers to questions 25 through 29 )
anafheeyizil‘gr;naiioi gelosv. g Temperature Versus Time
The temperature of a sample of a substance is 180,

increased from 20.°C to 160.°C as the sample irc

absorbs heat at a constant rate of 15 kilojoules o

per minute at standard pressure. The graph - I
below represents the relationship between 30,
temperature and time as the sample is heated. 60
7 |
8.0 10.0 12.0

C)

Temperature (

20,
8 2.0

= —————— 1.0 6.0
26. What is the boiling point of this sample? ! Time {min)

Key

27. In the space provided, use the key to draw at least nine
particles in the box, showing the correct particle arrangement of
this sample during the first minute of heating.

O = parlicle of the substance

28. What is the total time this sample is in the liquid phase, only?

The table below shows data for the temperature, pressure, and volume of
four gas samples.

Temperature | Pressure | Volume
W (K} {atm) {mL}
30. -~ Which two gas samples have the same total humber of molecules?
~ (1)AandB (3)Band C _-
@Amac (@ 8and —
31. < Atwhich temperature is the vapor pressure of ethanol equal to the -
vapor pressure of propanone at 35°C? _

(1) 35°C (2) 60.°C (3) 82°C (4) 95°C

Base your answers to questions 32 through 34 on the information to Heating Curve for Sodium Chloride
the right. A 100.0-gram sample of NaCl(s) has an initial temperature of 5

0°C. A chemist measures the temperature of the sample as it is D E
heated. Heat is not added at a constant rate. The heating curve for the BT e =<
sample is shown below.

32. Determine the tem
sample is a liquid.

perature range over which the entire NaCl

33. Identify one line segment on the curve where the average kinetic
energy of the particles of the NaCl sample is changing.

Temperature (' C)

34. Identify one line segment on the curve where the NaCl sample is in
a single phase and capable of conducting electricity.

[ <o
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Base your answers to questions 35 and 36 on the information below. \\“\}/‘é : 5\
A student performed an experiment to determine the total amount of energy ™ “

tored i nut. The accepted value for the energy content-of a peanutis . _ ~
30.2 kilojouies per gram-The student measured 100.0 grams of water into a A\
metal ¢ nd placedthe can on a ring stand, as shown in the diagram below.

The peanut was attached to a wire suspended under the can. The initial
temperature of the water was recorded as 22.0°C. The peanut was ignited and
allowed to burn. When the peanut finished burning, the final water temperature
was recorded as 57.0°C. The nt's experimental value for the energy
content of this peanut was 25.9 kilojoules per gram. )

e e

Thermomeler

Melal can

35. In the space provided, calculate the total amount of heat absorbed by the
water. Your response must include both a correct numerical setup and the
calculated result.

E&—— Peanut

(= (LT

A =00 () 25)

Y303

36. Determine the student’s percent error for the energy content of this peanut.

reel —acc , (o0
o C
- -2, 7 ) —
% 9%‘3} < X100
> €

Base your answers to questions 37 and 38 on the information below.
In an investigation, a dripless wax candle is massed and then lighted. As the candle burns, a small amount of liquid wax
forms near the flame. After 10 minutes, the candle’s flame is extinguished and the candle is allowed to cool. The cooled

candle is massed.
Molar Mass of Some Ekx\nes
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37. Identify one physical change that takes place in this investigation.
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