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Net Ionic Equation Worksheet Name. .

e —

Na;COs(aq) + FeCly(aq) —  FeCOs(s) + NaCl(aq)

Mg(OH)x(aq) + HCl(aq) — MgCly(aq)+ H0(D)

Zr(OH)4(s)+ HNOs(aq) &> Zr(NOs)s( ) + H,O( 1)

NaySOs(s) + HCl(aq) —» NaCl( ) +HO0(1) +SOx(g)

BaBry(aq) + NaxSOs(aq) —

. AgNOs(aq) + Mgla(aq) -

Ni(NOs)(aq) + NaOH(aq) —
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Worksheet #5: Double-Replacement Reactions MName
In these reactions, all you do is look at the names of the reactants, and "switch partners". Just
be sure that the new pairs come out with the positive ion named first, and paired with a

negative ion.

1 aluminum iodide +  mercury(ll) chloride >

2. silver nitrate -~ +  potassium phosphate >

3. copper(ll) bromide  +  aluminum chloride =
4. calcium acetate +  sodium carbonate >

5. ammonium chloride  +  mercury(l) acetate >
6. calcium nitrate  + hydrochloric acid >

7. iron(ll) sulfide  +  hydrochloric acid >

8. copper(ll) hydroxide +  aceticacid -

9. calcium hydroxide +  phosphoric acid >

10. calcium bromide +  potassium hydroxide =

Examine the products of the reactions on this page, and determine in each whether a gas,
water, or a precipitate is formed. Use solubility Table B.9 on page R54 at the back of your
textbook to determine the solubilities of the reaction products. If there is no gas, water, or

precipitate produced, put an "X" through the yield sign, because no reaction occurs.
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Custom Crossword Puzzle

Reactions Review: 11/6

10

13

15

18

20

21

22

23

24

25

26

27

ACROSS

6 Tell the Reaction Type: C2H4 + 02 -> CO2

+H20

www.variety-games.conVCW/Puzzles/132525934915226543-puzzle.htm

DOWN
1 When you heat objects, the atoms move faster

causing the object to

12
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Note: For a fee, you can use Crossword Weaver to print a nice copy of this puzzle (one that doesn't look like a

Custom Crossword Puzzle

8 Reactions rates are based on the idea that for
chemicals to react with each other the atoms
must

9 A burning splint would reignite in the presence
of this gas

10 Lowers activation energy to increase rate of a
reaction
11 You could speed up a reaction by raising the

15 An exothermic reaction occurs when energy is

16 Lime water turns milky white in the presence
of this gas

18 Beaker gets cold during reaction -

20 Another word for heat energy

21 Where are the most reactive metals on the
activity series?

22 In an exothermic reaction, the delta-H
(change in enthalpy is

24 Indicator of chemical change when you see
bubbles: production ofa

26 5 mentos react faster than 2. This is because
we raised the

27 Tell the Reaction Type: K + NaCl-> Na +
KCl

2 In an exothermic reaction, heat is listed on
which side of the yield sign?
3 Indicator of chemical change evident during
rusting: a change in
4 Indicator of a chemical change when you see a
precipitate
5 In an endothermic reaction, the delta-H
(change in enthalpy) is
7 You could increase the rate of a reaction by
breaking up the chemicals into smaller pieces
(increase )
12 Term for a solid that forms out of aqueous
solution, making the solution look cloudy
13 Beaker gets hot during reaction
14 Tell the Reaction Type: NaOH + HBr ->
H20 + NaBr
17 Tell the Reaction Type: H202 -> H2 + 02
19 Tell the Reaction Type: H2SO3 + 02 ->
- H2S04
23 An endothermic reaction occurs when energy
is
25 Indicator of a chemical change: when
is gained or released

web page). You can check it out for free by downloading the demo from www.CrosswordWeaver.com .

www.variety-games.con/CW/Puzzles/132525934915226543-puzzle.htm
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Thermochemistry Practice

How much heat, in Joules, is needed to convert 35g of ice to water at 0 Celsius?

How much heat is needed to warm a 15g block of gold 10 degrees Celsius?

How many grams of water can be vaporized at 100 degrees Celsius by 750] of heat?

How much heat, in kJ, is released when 10 moles of steam condenses?

How much heat, in Joules, is needed to convert 1.5g of water to steam?

What is the specific heat of a substance that releases 500J of heat when 15g of it are
cooled from 75 to 45 degrees celsius.

An 18.0-g piece of an unidentified metal was heated from 21.5°C to 89.0°C. If 468 J of
heat energy was absorbed by the metal in the heating process, what was the identity of
the metal?

A student has a beaker containing 55 g of water at 100°C. How much heat is needed to
convert the water to steam?

6.00 g of gold was heated from 20.0°C to 22.0°C. How much heat was applied to the
gold?



Moo

Thermochemistry Problems

1. How much energy must be absorbed by 20.0 g of water to increase its temperature
from 283.0 °C to 303.0 °C?

2. When 15.0 g of steam drops in temperature from 275.0 °C to 250.0 °C, how much heat
energy is released? '

3. How much energy is needed to melt 150g of ice?

4. How much energy is required to heat 120.0 g of water from 2.0 °C to 24.0 °C?

5. 1f 720.0 g of steam at 400.0 °C absorbs 800.0 kJ of heat energy, what will be its
increase in temperature?

6. How much energy is needed to boil 75g of water?
7. How much heat (in kJ) is given out when 85.0 g of lead cools from 200.0 °C to 10.0

°C?

8. If it takes 41.72 joules to heat a piece of gold weighing 18.69 g from 10.0 °C to 27.0
°C, what is the specific heat of the gold?

9. It takes 333.51 joules to melt exactly 1 gram of a substance. What is the molar heat of
fusion for water, from this data?

10. What mass of water can be melted using 800J of heat?



W

120 v H ‘

|| HE=250

Hv=2000

Cp=3.0

What is fhe freezing”point of the above substance?

What is the melting point?

What is the vaporization point?

Define Temperature:

When is the potential energy of the above substance éhanging?

How much energy was added to the substance above between t=0 and when it began to
melt, assuming a 5g sample?

Answer the same question above, assuming a 10g sample.

How much energy would be required to vaporize 25g of the above substance?

How much energy would be required to vaporize 75g of the above substance?

How much energy would be released if 100g of the above substance were to freeze?
Would that process be endothermic or exothermic?

How much energy was consumed during the time this substance was a liquid, assuming a
700g sample?

How long did it take to melt the substance?
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Is the above phase diagram for water?

Upon what 2 things does the state of an object depend?
Define Critical Point:

What is the critical point for this substance?

Define Triple Point:

What is the triple point of this substance?

At 70 atm, a piece of this substance is heated from 0 to 50 degrees Celsius, what change
has it undergone?

At 1 atm, a piece of this substance is heated from -100 to -60 degrees Celsius, what
change has it undergone?

At 0 degrees celsius, a piece of this substance is undergoes a change in pressure from 1 to
60 atm. What change has it undergone?

At 73atm, a piece of this substance is cooled from 20 to -200 degrees Celsius, what
change has it undergone?



' PHASE DIAGRAM Name
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Temperature (°C)
Answer the following questions using the chart above.
1. What section represents the solid phase?

2. What section represents the liquid phase? _____

SQ

What section represents the gas phase?

What letter represents the friple polnt?

What letter represents the critical point? ______.

Lo LI o

What is this substance‘s normal melting point? ____

What Is this substance’s normal bolling pb.int?‘ ,

?4

8. Above what temperature is it impossible to liquify this substance no matter

what the pressure?

9. At what femperature and pressure do all three phases coexist?

11. Would an increase In pressure cause this substance to freeze or melt?
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POTENTIAL ENERGY DIAGRAM Nome

Potential
Energy

v J A 4

Reaction Coordinate —

A +B < C + D + energy

Answer the questions using the groph above,

1. Is the above reaction endothermic or exothermic?

2. What letter represents the potential energy of the reoctonfrs?_

- 3. What letter represents the potential energy of the prod_uc’rs?

4. What letter represents the heat of reaction (AH)?

5. What letter represents the activation energy of the forward reaction?

6. What letter represents the activation energy of the reverse reaction?

7. What letter represents the pofenﬂol energy of the activated complex?

8. Is the reverse reaction endothermic or exothermic?

9. If a catalyst were added, what letter(s) would change?

Chemistry IF8766 76 ©Instructional Fair, Inc.




Warmup

_Nz2+_Hz->_NHj3

1. What volume of ammonia can be produced from 100g
of nitrogen gas?

2. What mass of nitrogen is needed to react with 500g
of hydrogen?

3. How many moles of product can be produced using
5.8E24 molecules of siaommsw

4. How many moles oda hydrogen are needed to _uwoacow
|75 mol of ammonia?

Page 10



Calorimetry

Measuring quantities of heat is called calorimetry. We can measure heat
energy by measuring the temperature change it produces in a reference material,
which is almost always water.

One of the major uses of calorimetry is to measure specific heats of metals.
Specific heats are useful for engineers and manufacturers. This use of calorimetry is
based upon the law of conservation of energy - energy is neither created nor
destroyed but can be transformed from one form to another. In this application, hot
metal is added to cold water in an insulated container called a calorimeter. Heat
flows from the hot metal to the cold water. Thermal equilibrium is when the two
. objects reach the same final temperature. The heat lost by the hot metal is gained
by the cold water as they come to the same final temperature. If you measure the
temperature changes you can calculate the heat gained by the water and thus the heat
lost by the metal, and finally can calculate the specific heat of the metal.

1. A 175 gram sample of a metal at 93.5°C was added to 105 grams of water at 23.5°Cina
perfectly insulated container. The final temperature of the water and metal was
33.8°C. Calculate the specific heat of the metal in J/g°C.

2. A 185 gram sample of copper at 98.0°C was ‘added to 102 grams of water at 20.0°Cina
- perfectly insulated calorimeter. The final temperature of the copper-water mixture
was 31.2°C. Calculate the specific heat of copper using this data.

3. A chemistry student added 225 grams of aluminum at 85.0°C to 115 grams of water af
23.0°C in a perfect calorimeter. The final temperature of the aluminum-water mixture
was 41.4°C. Use the student's data to calculate the specific heat of aluminum in
joules/gram°C.

4. Astudent was given a sample of a silvery gray metal and told that it was either
bismuth, specific heat 0.122 J/g°C, or cadmium, specific heat 0.232 J/g°C. The
student measured out a 250 gram sample of the metal, heated it to 96.0°C and then
added it to 98.5 grams of water at 21.0°C in a perfect calorimeter. The final
temperature in the calorimeter was 30.3°C. Use the student's data fo calculate the
specific heat of the metal sample.



HEAT AND ITS MEASUREMENT Nome

Heat (or energy) can be measured in units of calories or joules. When there is @
temperature change (AT), heat (Q) can be calculated using this formula:

Q = mass X AT x specific heat capacity

(AT = Final Temp - Initial Temp)

During a phase change, we use this formula:

Q= mass x heat of fusion (or heat of vaporization) I

Solve the following problems.

1. How many joules of heat are given off when 5.0 g of water cool from 75° C
to 25° C? (Specific heat of water = 4,18 j/g° C)

2. How many calories are given off by the water in Problem 17
(Specific heat of water = 1.0 cal/g® C)

3. How many joules does it take to melt 35 g of ice at 0° C? (heat of fusion = 333 j/Q)

4. How many calories are given off when 85 g of steam condense to liquid water?
(heat of vaporization = 6§39.4 cal/Q)

5. How many joules of heat are necessary fo raise the temperature of 25 g of water
from 10° C to 60° C?

6. How many calories are given off when 50 g of water at 0° freezes?
(heat of fusion = 79.72 cal/Q)

Chemlistry IF8766 15 @lnstructional Fair, Inc.
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Solution: Draw a phase diagram of this substance. Mark the starting temperature and
ending temperature. Determine the number of steps involved.

100°C L.

<« water at 20.0°C
0°C ==

* < iceat-40.0°C

This problem involves three steps:

1. heat the ice from -40°C to its melting point of 0.0°C. q = mCAT
2. completely melt the ice. q =mAH;

3. heat the water from 0.0°C to 20.0°C. q = mCAT.

The amount of heat required is equal to the sum of these three steps.

q = (75.0)(2.04 J )(40°C) + (75.0g)(333.6]) + (75.0g)(4.184.1 )(20.0°C) = 3.74 x 10* J
gC g gC

Solve the following problems neatly and orderly showing all work.
Useful Information:

specific heat of water, H2O(I) =4.184 J/g °C

specific heat of ice, HoO(s) =2.04 J/g °C

specific heat of steam, HO(g) = 2.00 J/g °C

heat of fusion of ice (0°C) = 333.6 J/g

heat of vaporization of water (100°C) = 2260 J/g

heat of crystillazation of water = 333.6 J/g

heat of condensation of water = 2260 J/g

6. Calculate the heat released when 454 grams of steam at 100.0°C condenses and then
cools to water at 30.0°C.

7. Calculate the heat needed to change 475 grams of water at 40.0°C to steam at
100.0°C.

8. Calculate the heat needed to change 2.50 x 10? grams of ice at 0.0°C to steam at
100.0°C.

9. How much heat is needed to change 3.00 x 10%g of ice at -30.0°C to steam at
130.0°C?

10. How much heat is removed from 60.0 g of steam at 100.0°C to change it to 60.0 g of
water at 20.0°C?

Calorimetry Worksheelts

Phase Changes

Imagine a simplified model of a solid as tiny particles bonded together by springs.
The spring represents the electromagnetic forces between the particles. If the thermal
energy of a solid is increased, both the potential and kinetic energy of the particles
increase. The temperature is a measure of the average kinetic energy of the particles.

) At higher temperatures, the forces between the particles are no longer strong
enough to hold them in fixed locations. Eventually, the particles become free to slide
past each other. The substance has changed from a solid to a liquid. The temperature at
which this occurs is called the melting point.

When a substance is in the process of melting, added thermal energy increases the
potential energy of particles, breaking the bonds holding them together. The added
thermal energy does not increase the kinetic energy of the particles. Thus, the
temperature does not increase.

The amount of energy needed to melt a unit mass of a substance is called the heat
of fusion of that substance. For example, the heat of fusion of ice is 3336 J/g. If one
gram of ice at its melting point, 0°C, absorbs 3336 J, it will become 1 gram of water at
the same temperature, 0°C. The added energy causes a change in state but not in
temperature.

After the substance is totally melted, a further increase in thermal energy once
again increases the temperature. Added thermal energy increases both the kinetic and
potential energy. As the temperature increases, some particles in the middle of the liquid
obtain enough energy to break free from other particles. A tiny bubble of vapor is
formed and rises to the surface. The liquid begins to boil. Any added thermal energy is
used to increase the potential energy of particles and change them from the liquid to the
vapor state. This temperature is known as the boiling point. The amount of thermal
energy needed to vaporize a unit mass of liquid is called the heat of vaporization. For
water, the heat of vaporization is 2260 J/g. Every substance has a characteristic heat of
vaporization and of fusion.

‘When substances are condensed and frozen energy is released. These processes
are exothermic. The heat of condensation is the amount of energy per gram released
when condensing a gas into a liquid. The heat of crystallization (solidification) is the
amount of energy per gram released when freezing a liquid into the solid phase. The
amount of energy released, is the same amount as was taken in during the endothermic
processes of boiling and melting. A negative sign is used to indicate the release of
energy.

Example:
Calculate the heat energy required, in joules, to melt 5.00 x 10? grams of ice which is at
0.0 °C. The heat of fusion of ice is 333.6 J/g.

ice (0.0 °C) — water (0.0 °C)

q=mHr
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FREEZING AND BOILING Name

POINT GRAPH
25
e
24
m 15 r
S c
:
g B b
a
-5
Energy —»

Answer the following questions using the chart above.

T

2.

10.

1.

12,

What is the freezing point of the substance?

What is the boiling point of the substance?

What is the melfing point of the substance?

What letter represents the range where the solid is being warmed?
What letter represents the range where the liquid is being io:.nmao
What letter represents the range where the vapor is being warmed?
What letter represents the melting of the solid?

What letter represents the vaporization of the liquid?

What letter(s) shows a change in potential energy?

<<3.Q* letter(s) shows a change in kinetic energy?

What letter represents condensation?

What letter represents crystallization?

Chemistry IF8766 13
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Reaction Types & Balancing Name _

Balance the following equations and indicate the type of reaction taking place:

1) NaBr + HiPO4 > NasPO4 + HBr
Type of reaction:

2) Ca(OH), + Alx(SO4); > CaS0, + Al(OH)3
Type of reaction:

3) _ Mg+__ Fe;03>_ Fe+__ MgO

Type of reaction:

4) H.0

ONIA + O > . CO, +

Type of reaction:

For chemistry help, visit www.chemfiesta.com © 2002 Cavalcade Publishing — All Rights Reserved



Combined Gas Laws Name

1. You want the pressure inside a bottle to be 75.0 kPa at 23°C. At what temperature in
Celsius should you seal the bottle when the pressure is 112 kPa?

2. Adiver’s lungs hold about 20.0 L of air underwater at a pressure of 876 mm Hg. Assuming
he holds his breath and his lungs don’t burst, what will be the volume of air in his lungs at
standard pressure on the water’s surface.

3. A soccer ball containing 12.0 mL of gas at 21°C is left outside on a cold, winter day. What is
the temperature outside in Celsius if the ball shrunk to 10.5 mL?

4. What pressure is required to compress a gas that occupies 6500 L at 25°C and 1.0 atm to a
volume of 40.0 L at 18°C?

5. When a canning jar is sealed at 100°C the pressure inside is 101.3 kPa. What is the
pressure inside the jar when it cools to room temperature, about 21°C?



6. A gas occupies 4.78 L at 78.1 kPa and 25°C. What will the volume be at 97.5 kPa and
15°C?

7. A shampoo bottle contains 443 mL of air at 65°C. What is its volume when it cools to 22°C?

8. A sample of propane has a volume of 250.0 L at 125 kPa and 38°C. What volume will this
sample have at 100.0 kPa and 95°C?

9. The pressure in a can of hairspray is 2.50 atm at 298 K. What is the pressure in the can
when it is heated to 398 K?



Gases Review Name
SOLVE THE PROBLEM:

1.

How many moles of chloroform, CHCls, are required to fill a 263-mL flask at 100.0°C and
940 mmHg?

You want the pressure inside a bottle to be 75.0 kPa at 23°C. At what temperature in
Celsius should you seal the bottle when the pressure is 112 kPa?

A diver’s lungs hold about 20.0 L of air underwater at a pressure of 875 mm Hg. Assuming
he holds his breath and his lungs don’t burst, what will be the volume of air in his lungs at
standard pressure on the water’s surface.

A soccer ball containing 12.0 mL of gas at 21°C is left outside on a cold, winter day. What is
the temperature outside in Celsius if the ball shrunk to 10.5 mL?

What pressure is required to compress a gas that occupies 6500 L at 25°C and 1.0 atm to a
volume of 40.0 L at 18°C?

When a canning jar is sealed at 100°C the pressure inside is 101.3 kPa. What is the
pressure inside the jar when it cools to room temperature, about 21°C?



7. What is the temperature of a 0.00893 mol sample of neon gas that has a volume of 0.302 L
and a pressure of 0.941 atm?

8. A gas occupies 4.78 L at 78.1 kPa and 25°C. What will the volume be at 97.5 kPa and
15°C?

9. A shampoo bottle contains 443 mL of air at 65°C. What is its volume when it cools to 22°C?

10. A balloon is filled with helium to a volume of 12.5 liters at 25°C and 101 kPa. How many
grams of helium are in the balloon?

11. A sample of propane has a volume of 250.0 L at 125 kPa and 38°C. What volume will this
sample have at 100.0 kPa and 95°C?

12. The pressure in a can of hairspray is 2.50 atm at 298 K. What is the pressure in the can
when it is heated to 398 K?



GAS AND HEAT REVIEW: Name

1. A steel canteen of constant volume is at standard pressure. What would the new pressure
be, in kPa, if it were heated from 20 to 100 degrees Celsius?

2. What is the pressure on a 10 liter canister containing 450 grams of Nitrogen gas at
standard temperature?

3. How many moles of gas are in a tire with a volume of 5 liters inflated to 150 kPa at 70
degrees Celsius?

4. The pressure in a car tire filled with air is 245 kPa. The partial pressure of oxygen,
carbon dioxide, and other gases is 51.3kPa, 0.10 kPa, and 2.3 kPa respectively. What is
the partial pressure of nitrogen in the tire?

5. What mass of ice can be melted using 10,000 Joules of heat energy?

6. What mass of hydrogen gas is contained in a 750 liter balloon at standard temperature
and pressure?



7. The volume of a gas at 26 degrees Celsius and 75 kPa is 10.5L. What final temperature
would be required to reduce the volume to 9.5L if the pressure were increased to 116
kPa?

8. How much heat is necessary to heat 50g of steam by 50 degrees Kelvin?

9. The pressure in a sealed plastic container is 108 kPa at 41 degrees Celsius. What is the
pressure when its temperature reaches 22 degrees Celsius? Assume the volume has not
changed.

10. A balloon at standard temperature and pressure is inflated to a volume of 1 liter.
Assuming constant temperature, what would be the new pressure inside the ballon if 2
more liters of air were blown into the balloon?

11. A tire of fixed volume at standard pressure is heated from 20 to 80 degrees Celsius. If
the container can withstand pressures up to 3.5 atm, would the canister rupture?

12. How much energy is needed to heat a 10g bar of nickel from 10 to 40 degrees Celsius?



Thermodynamics and Gas Laws Quiz
(Show ALL Work or NO CREDIT. NO KIDDING.)

How much energy is needed to boil 1725g of water?
What mass of ice could you melt using 3,000J of energy?

How much energy is needed to heat 500g of steam from 120 to 150 degrees Celsius?

How much energy is needed to increase the temperature of 100g of water by 40 degrees Celsius?

What is the volume of 45g of NH; gas at 400K and 780mmHg?

A canister of constant volume is pressurized at 200kPa at 200°C. What would be the new pressure in the tank if it were
heated to a temperature of 300°C? ‘

A 1.5L balloon at 25°C contains air at 1.5atm. If the balloon expanded to a volume of 5L while warming up to 30°C, what
would then be the pressure of the gas inside?

Nz + Hz -> NH3

According to the unbalanced equation above, what mass of nitrogen gas at STP would be needed in order to produce
85L of ammonia?

Using the same equation, what volume of hydrogen gas would need to be reacted with 5.47 x 10* molecules of
nitrogen?



()




MOLARITY (M) e

o _ mol f solute
Molarity = “iter of solufion

Solve the problems below.

1. What is the molarity of a solution in which 58 g of NaCl are dissolved in 1.0 L of
solufion?

2. What is the molarity of a solution in which 10.0 g of AgNO, is dissolved in 500. mL
of solution?

3. How many grams of KNO, should be used to prepare 2.00 L of a 0.500 M solution?

4. To what volume should 5.0 g of KCI be diluted in order to prepare a 0.25 M solution?

5. How many grams of CuSO,#5H,0 are needed fo prepare 100. mLofa0.10M
solution?

Chenmistry IF8766 68 ©Instructional Fair, Inc.




MOLARITY BY DILUTION Name

Acids are usually acquired from chemical supply houses in concentrated form. These
acids are diluted to the desired concentration by adding water. Since moles of acid
before dilution = moles of acid after dilution, and moles of acid = M x V then,

M, xV, = M, xV,. Solve the following problems.

1.

How much concentrated 18 M sulfuric acid is needed to prepare 250 mL of a
6.0 M solution?

How much concentrated 12 M hydrochloric acid is needed to prepare 100 mL
of a 2.0 M solution?

To what volume should 25 mL of 15 M nitric acid be diluted to prepare a 3.0 M
solution? .

To how much water should 50. mL of 12 M hydrochloric acid be added to produce
a 4.0 M solution?

To how much water should 100. mL of 18 M sulfuric acid be added to prepare a
1.5'M solution? :

Chemistry IF8766 69 ©Instructional Fair, Inc.




Molarity Quiz

What is the molarity of a solution containing 250g of NaCl in 35ml of water?

What is the molarity of a solution containg 15mol of sugar in 30L of solution?

How many grams of HCl are needed to produce 2L of 1.7 Molar solution?

What volume of 6M HNO3 would be required in order to make 200ml of 0.2
Molar acid?

How much water would you add to the acid used above?

A 0.7L solution with a molarity of 1.5 mol/L is diluted down to create 3L of
solution. What would the concentration of this new solution be?

You add 800ml! of water to 500 ml of 0.6M HC2H302. What is the
concentration of the new solution?



0




Molarity Quiz

What is the molarity of a solution containing 100g of NaCl in 25ml of water?
What is the molarity of a solution containg 25mol of sugar in 10L of solution?

How many grams of HCl are needed to produce 2L of 0.7 Molar solution?

What volume of 8M HNO3 would be required in order to make 200ml of 0.1
Molar acid?

How much water would you add to the acid used above?

A 0.5L solution with a molarity of 2 mol/L is diluted down to create 3L of
solution. What would the concentration of this new solution be?

You add 1200ml of water to 300 ml of 0.8M HC2H302. What is the
concentration of the new solution?
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Chem Test Review

Solutions, Molarity, Dilutions, Solubility Curves,
Phase Diagrams, Gas Laws, Thermochemistry

* Please Take Out *
Green Sheets
Calculator

How many moles of nitrogen gas are in 135 L of nitrogen gas at Standard
Temperature and Pressure (STP)?

A 4.82 moles of N,
B 5.53 moles of N
C 6.02 moles of N,
D 9.64 moles of N,

Page 1

Page 2

A mixture of gases (NOz, CO2, SO2) is collected in a bottie. The partial pressure of
NO; is 1.25 atm, and the partial pressure of CO; Iis 2.63 atm. If the total pressure
of the gases is 11.20 atm, what Is the partial pressure of S02?

The graph below shows the solubility of various compounds.
Solubility of Various Compounds
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& %}
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Fa "ﬁ%ggierature(%)

At what temperatur \ will 504 of NH,Br produce a saturated solution when
dissolved in loqg'[  water”

e
‘5‘%533 A,

A 2.89atm
B 7.32atm
C  9.23atm

11.20 atm
Page 3

Page 4

The graph below shows the solubility of various compounds.
Solubility of Various Compounds

150 TA  asaturated slution of KCI
14
B asaturated solution of KNO;
13
/ Cc an unsaturated solution of NaCl
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% 11 D a supersaturated solution of NH,CI
™ 10! Il
o KNO A
>S 90— / J E
= w - < 4
54 %
-
S
g
2

emperature (°C)

4 i i
Otﬂ%ﬁaomsoeomsogowﬁ
4

Which salt solution goul yg{stain approximately 50 g of solute per 100 g of HO
at 80°C? 4

To increase the temperature of 100.0 g
of H,0 (s) from -50.0°C to —10.0°C,
how much energy is required?

A 167x10J
B 820x10°J
C 8.08x10°J

D 1956x10°J

Page 5
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What is the pressure, in atmospheres,
exerted by a 0.100-mol sample of
oxygen in a 2.00-L container at
273°C?

A  4.48x10" atm

B 2.24x10° atm

C 1.12x10% atm
D

2.24 x 10% atm

Consider this phase diagram:

1.0

Pressure (atm)
\
\

0.6 -

et
e

010 .3 5 70 90 110
Temperature (°C)

At what temiperature does the normal boiling point occur?
A 45°C
B 60°C
C 100°C
D 110°C

Page 7

Page 8

What happens to the pressure of a
constant mass of gas at constant
temperature when the volume is
doubled?

A The pressure is doubled.

In a flexible container, 15.9 L of gas is
under 589 kPa of pressure at a
temperature of 56.5°C. If the pressure
and temperature change to STP, what
is the new volume?

A 102 L
B  The pressure remains the same.
B 76.6 L
i 1
C  The pressure is reduced by 2 c 924L
D  The pressure is reduced by %. P tal
Page 9 Page 10

Consider this phrase diagram.

Phase Dlagram

200
180+
1601
1401

120
1001
8ok

-200 -160 -100 -5.0 0 60 100 150
Temperature (°C)
What process is oceurring when a substance changes from point X (~130°C and 50 kPa) to

Which substance listed in the table is
a liquid at 27°C?

Melting Boiling
Point Point

I 28°C | 140°C
II | -10°C 25°C
Il | 20°C | 140°C
IV | 790°C 14°C

point ¥ (30°C and 100 kPa)? A I
A boiling B I
B freezing

6 melting ¢
D sublimation D Iv
Page 11 Page 12



How many grams of ice will melt at
0°C if the ice absorbs 420. J of energy?

For the reaction
A’ (aq) + B (ag) = AB(s)
increasing the temperature increases

the rate of the reaction. Which is the
best explanation for this happening?

A The pressure increases, which in
turn increases the production of
products.

B  The concentration of reactants
increases with an increase in
temperature.

C  The average kinetic energy
increases, so the likelihood of
more effective collisions between
ions increases.

D  Systems are more stable at high
temperatures.

A 0186g

B 07%g

C 126g

D 5.388x10*g
Page 13
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How many grams of KCI are necessary
to prepare 1.50 liters of a 0.500-M
solution of KCI?

6.00 g of gold was heated from 20.0°C
to 22.0°C. How much heat was
applied to the gold?

A 1.56d
B 1554
C 17.0J
D 3254J

A 224g
B 746g
C 560g
D 249g

rage 15
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What is the molarity of a solution
containing 20.0 g of sodium hydroxide
dissolved in 1.00 L of solution?

A gas under a pressure of 74 mmHg
and at a temperature of 75°C occupies
a 500.0-L container. How many moles
of gas are in the container?

A 0.500M A 1.7moles
B 0400 M B 7.9 moles
! 0.300 M C 13 moles
D 0200M D 59 moles

- e 18




Neutralization occurs when 15.0 mL of
KOH react with 25.0 mL of HNO, . If
the molarity of HNO, is 0.750 M,
what is the molarity of the KOH?

This diagram represents a phase diagram for a substance.

Phase Diagram

Pressure {(atm)

Temperature (K)

At which peint do selid, liquid, and gas phases exist in equilibrium?

A 1

B 2

c 3

D 4

Page 20

When combined, two gases have a
pressure of 4.0 atm. If one gas has a
pressure of 1.5 atm, what is the

.| pressure of the second gas?

A 15atm

B 2.0atm
C 2.5atm

D 6.5atm

Page 22

A 167TM
B 1256M
Page 19
Solubility Graph
150
"4
L bL.a. ,l’
180 /
Vi
0TS o Nirata ) |/
g 110 A
B 100 /’ 7 What is the identity of the substance?
g " /
80 A Sodium Nitrate
R | |/ Potagsium Nitrate
g :: i B Potassium Nitrate
A
Sodium Chlori
0= y C  Sodium Chloride
01—/ 7
fg g Btaehiva Ot D Potassium Chlorate
o T
0 10 20 50 40 50 60 70 50 90 100
Temperature (°C)
Student Data
Trial | TemperatureCClig,y; 1n 100 g of water(g)
1 % 40
2 68 126
Page 21
This graph rep ts a phase disgram for a sub
Phase Diagram
g /
g 7 / 5
100 7 ;
50 %
K
o
-80 40 80
Temperature (°C)

What is the state of the substance at point 17
EBas

liquid

liquid and gas

Q @w >

D  solid and Liquid

What is the molarity of 28.9 g of
CaCl, dissolved in water to make
0.78 L of solution?

A 033M
B 069M
C 15M
D 30M

Page 23
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Chemistry Test: Solutions, Thermochemistry,

1. The graph below represents a chemical reaction.

B
= .
e A .
o A+B
)
“—
c
]
(o
)
c
@
&
[&]
£
Reaction coordinate

This reaction is best described as

A) endothermic, because energy is absorbed
B) endothermic, because energy is released
C) exothermic, because energy is absorbed

D) exothermic, because energy is released

. How many kiloJoules of heat energy are absorbed
when 100 grams of water is heated from 20°C to

30°C?

A) 42 kI
B) 42kJ

C) 420kJ
D) 0.42kJ

. A gas has a pressure of 120 kPa, a temperature of
400. K, and a volume of 50.0 milliliters. What
volume will the gas have at a pressure of 60 kPa and
a temperature of 200. K?
A) 200. ml

B) 125 ml

C) 50.0 ml
D) 100. ml

. At a temperature of 273 K, a 400.-nilliliter gas
sample has a pressure of 760. millimeters of
mercury. If the pressure is changed to 380.
millimeters of mercury, at which temperature will
this gas sample have a volume of 551 milliliters?

A) 273 K C) 188K
B) 100 K D) 546 K

Gas Laws
5.

Em -

K3 . : /
10 :
05 - LA -
0 1 80 50 70 90 110

E Temperature (°C)

10.

Page 1

B) doubled

What is the normal melting point for the susbtance?

A) 110 D) 100
B) 45 E) 60
) 50

What is the total number of moles of solute
contained in 0.50 liter of 3.0 M HCI?

A) 10 ) 30

B) 15 D) 35

A sample of gas has a volume of 12 liters at 0°C and
380 torr. What will be its volume when the

pressure is changed to 760 forr at constant
temperature?

A) 60L
B) 18L

C) 24L

D) 12L

When the pressure exerted on a confined gas at
constant temperature is doubled, the volume of the
gas is

A) halved C) tripled

D) quartered

Given the reaction:
Mg + H,50, > MgSO, + H,

How many grams of H,50, are needed to produce
exactly 11.2 liters of H,, measured at STP?

A) 196 C) 490

B) 245 D) 98.0

How many grams of ammonium chloride (gram

formula mass = 53.5 g) are contained in 0.500 L of
a 2.00 M solution?

A) 5359
B) 100g

C) 265¢
D) 107 g

Version A



1. The potential energy diagram below represents the

12.

13.

Walters - Fall 2016

reaction

2 KClo, > 2Kl +3 0,

POTENTIAL ENERGY

REACTION COORDINATE

Which numbered interval on the diagram would
change when a catalyst is added?

A) 1 ) 3

B) 2 D) 4

What is the total number of grams of NaI(s)
needed to make 1.0 liter of a 0.010 M solution?
A) 15 C) 0.15

B) 15 D) 0.015

Which statement explains why the speed of some

chemical reactions is increased when the surface

area of the reactant is increased?

A). This change alters the electrical conductivity
of the reactant particles.

B) This change exposes more reactant particles to
a possible collision.

C) This change increases the density of the
reactant particles.

D) This change increases the concentration of the
reactant.

14. In an experiment using a calorimeter, the following

15,

16.

Page 2

data were obtained:

Mass of calorimeter + water . ...... 150. g
Mass of calorimeter............... 100. g
Final temperature of water. ........ 55°C
Initial temperature of water........ 25°C

What is the total number of Joules absorbed by

- the water?
A) 12600 C) 18900
B) 6300 D) 4200

A compound contains 53% Al and 47% O by mass.
What is the empirical formula of this compound?
A) ALO, C) AlO

B) AlLO, D) AlO,

When ammonium chloride crystals are dissolved

in water, the temperature of the water decreases.

What does this temperature change indicate about

the dissolving of ammonium chloride in water?

A) It isanexothermic reaction because it absorbs
heat.

B) It isanendothermic reaction because it
releases heat.

C) It isanendothermic reaction because it
absorbs heat.

D) It isanexothermic reaction because it
releases heat.

Version A



17. The graph below represents the relationship 20. According to the potential energy diagram below,

between temperature and time for a substance what is the reaction A+ B> &?
that was heated uniformly starting at t,. The
substance was in the solid phase at t,,. A

w &

2 h\ 5 C

g c

w @

s ©

- ! ] £ || A8

o | | @

: e 3

g R ! b a

o« | i .1 e

g S ' 4 ; P

i T n ; Reaction coordinate

0 . | 2 3 R

INCREASING TIME
_ A) exothermic and AH is negative
During which time interval does the heat absorbed B) endothermic and AH is positive
by the substance represent the heat of fusion of C) endothermic and AH is negative
the substance? D) exothermic and AH is positive
A) %oty it oL, 21. How many liters of a 0.5 M sodium hydroxide
B) tytot, D) tytot, solution would contain 2 moles of solute?
18. A mixture of oxygen, nitrogen, and hydrogen gases A) 1L C) 3L

exerts a total pressure of 74 kPa at 0°C. The B) 2L D) 4L

partial pressure of the oxygen is 20 kPa and the
partial pressure of the nitrogen is 40 kPa. What is
the partial pressure of the hydrogen gas in this

22. What mass of N, is needed to pressurize a 7L
balloon to 150kPa at standard temperature?

mixture? . A) 0.017g C) 12.95g

A) 40 kPa C) 20 kPa B) 0.46g D) 6.45g

B) 14kPa D) 74 kPa 23. Given the following reaction, predict the products:
19. When 20.0 grams of water is cooled from 20.0°C to AlCly + Fy - -

10.0°C, the number of Joules of heat released is A) AIF +Cl D) No Reaction

A) 420 C) 126 B) AlF,+Cl, E) AlF,+Cl,

B) 84.0 D) 840. , C) CIF,+Al

24. What is the molarity of a solution that contains 30.
grams of NaOH in 500. milliliters of solution?

A) 0.75 M C) L3 M
B) 26 M D) 1L5M

Walters - Fall 2016 Page 3 Version A



25. The graph below represents the relationship 29. Base your answer to the following question on the

between temperature and time as heat is added table below, which represents the production of 50
uniformly to a substance, starting when the milliliters of CO, in the reaction of HCl with NaHCO
substance is a solid below its melting point. ;- Five trials were performed under different

conditions as shown. (The same mass of NaHCO
3 was used in each trial.)

@
23
A ' .
33 ;- Particle
2 § : Sizeof | Concentration | Temperature (°C)
! Trial | NaHCO, of HCI of HCI
4 A small ™ 20
B large 1™ 20
C large 1M 40
Which portions of the graph represent times when D small oM 10
heat is absorbed and potential energy increases
while kinetic energy remains constant? E large 2M 40
A) Aand B C) AandC
B Buend 5 Dy Cad Which two trials could be used to measure the
26. A sealed container of nitrogen gas contains effect of surface area?
6 x 10?> molecules at STP. As the temperature A) trials Aand B €) trials Aand D
increases, the mass of the nitrogen will : B) trials Aand C D) trials Band D
A) decrease C) remain the same
, 30. Which interval on the potential energy diagram
B) increase

_ shown below represents the AH of the reaction
27. As aliquid boils at its normal boiling point, its

temperature a+tb—>c+d?
A) decreases C) remains the same
B) increases (>_5 A
28. At which temperature would the molecules in a one o
gram sample of water have the lowest average %
kinetic energy? f
A) 5K ¢) 5% £
B) -100°C D) 100K &
=
O
a
REACTION COORDINATE
A) 1 C) 3
B) 2 D) 4
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31,

32.

33,

34.

35.

36.

Walters - Fall 2016

What is the minimum number of kiloJoules needed

_ to change 40.0 grams of water at 100°C to steam

at the same temperature and pressure?
A) 2.26 C) 400 -
B) 90.4 D) 1,810

At constant pressure, what temperature must be
reached to increase a 100.-milliliter sample of a gas
initially at 300. K to a volume of 200. milliliters?

A) 150.K C) 200.K

B) 600. K D) 300. K

If the pressure on 36.0 milliliters of a gas at STP
is changed to a pressure of 25.3 kPa at constant
temperature, the new volume of the gas is

A) 126 ml C) 9.00 ml
B) 226 ml D) 144 ml

Which conditions will increase the rate of a

chemical reaction?

A) decreased temperature and increased
concentration of reactants

B) increased temperature and increased
concentration of reactants

C) increased temperature and decreased
concentration of reactants

D) decreased temperature and decreased
concentration of reactants

‘Which of these compounds is soluble in water?

A) Iron(IIT) Oxide
B) Potassium Sulfate

C) Aluminum Suifide
D) Calcium Carbonate

Determine if the following reaction will occur. If
so, predict products.
Zn(s) + HCl(aq) -»

A) ZnCl,+ H,

B) Zn+Cl,+H,

C) ZnCl+H,
D) No Reaction

Page 5

37. When 20.0 grams of a substance is completely -
melted at its melting point, 820. Joules are
absorbed. What is the heat of fusion of this

substance?
A) 410J/q C) 800.J/g
B) 840.J/g D) 16,400 J/g

38. The graph below represents changes of state for
an unknown substance.

Temperature (°C)

Time (min)

What is the boiling temperature of the substance?
A) 0°C ¢}, J0°C
B) 20°C D) 40°C

39. What is the molarity of a solution that contains 20.
grams of CaBr, in 0.50 liter of solution?
A) 0.20 M C) 50M
B) 10.M D) 0.50 M

40. What is the pressure, in atm, of a 20L tire at 20
degrees Celsius that contains 12 moles of Nitrogen

gas (N,)?
A) 3.7atm C) 14.4atm
B) 12.5atm D) 146latm

41. When 20. nilliliters of 1.0 M HCl is diluted to a
total volume of 60. milliliters, the concentration of
the resulting solution is

A) 1L0M
B) 0.50 M

C) 033 M
D) 025 M

Version A



42

43

45,

46.

47.

A sample of gas has a volume of 2.0 liters at a
pressure of 1.0 atmosphere. When the volume
increases to 4.0 liters, at constant temperature,
the pressure will be
A) 1.0atm

B) 2.0atm

¢) 0.50 atm
D) 0.25atm

What is the net ionic equation in the reaction

between Pb(NO,), and HCI?

A) Pb%(aq) + 2CI"(aq) -> PbCL(s)

B) 2NO,(aq) + 2H'(aq) -> 2HNO,(aq)

€) Pb*(aq) + 2NO*(aq) + 2H"(aq) + 2CI(aq) ->
PbCl,(s) + 2H"(aq) + 2NO; (aq)

D) Pb(NO,),(aq) + 2HCl(aq) ->
PbCl,(s) + 2HNO,(aq)

If 100. milliliters of a 1.0-molar NaCl solution is
evaporated to 25 milliliters, what will be the
concentration of the resulting NaCl solution?
A) 0.25 M €) 050 M

B) 20M D) 40M

As the temperature of a sample of a gas increases

at constant pressure, the volume of the gas sample
A) decreases C) remains the same

B) increases

As the pressure on a sample of a gas increases at
constant temperature, the volume of the gas
A) decreases C) remains the same

B) increases

Given the reaction:
Fe + S = FeS + energy

Which statement about this reaction is true?

A) Itisexothermic.

B) Itisendothermic.

C) The potential energy of the reactants is lower
than the potential energy of the product.

D) The potential energy of the reactants is the
same as the potential energy of the product.

Walters - Fall 2016

48,

49,

50.

Page 6

" TEMPERATURE (°C)

The graph below was constructed by a student to
show the relationship between temperature and
time as heat was uniformly added to a solid below
its melting point.

Af—*

8 7 8 9 1011121314 1518 17
>
TIME (minutes)

What is the total length of time that the solid
phase existed with the liquid phase?

A) 6 min C) 8min

B) 10 min D) 4 min

The number of Joules needed to raise the
temperature of 10 grams of water from 20°C to
30°%Cis
A) 42
B) 84

) 420
D) 1680

A student wants to prepare a 1.0-liter solution of a

specific molarity. The student determines that the

mass of the solute needs to be 30. grams. What is

the proper procedure to follow?

A) Add 30. g of solute to 970. mL of solvent to
make 1.0 L of solution.

B) Add enough solvent to 30. g of solute to make
1.0 L of solution.

C) Add 1000. g of solvent to 30. g of solute.

D) Add 30. g of solute to 1.0 L of solvent.

Version A



51. Which graph best represents a change of phase 56. Determine if the following reaction W||I oceur. If
froma gas to a sqlid? _ so, predict products: :
A) ‘ Q) o Al(s) + H,0() -» .
A) No Reaction C) Al+0,+H,"
- B) Al(OH), + H, D) AlLO,+H,

: _ , _ 57. A sample of gas occupies 15.0 h‘rers ata pressure
Ty . g : ospheres and a temperature of 300. K.
e e TIME ;; fh()eopizzsu:: lsrleower'ed fo 1%0 aTmospI\ere and
' ' the temperature is raised to 400.K, The volume of
the gas sample would be :

A) 225L - ) 400L

B) 5.63L . b) 100L. |

58. The volume of a sample of a gas at 0°Cis 100 liters.
If the volume of the gas is increased to 200 liters

PRESSURE

" TEMPERATURE

)

 PRESSURE

TEMPERATURE

L _ .. TIME . af constant pressure, what is the new temperature
of the gas in degrees Kelvin?

52. Gas samples A, B, and Care contained in a system - A) 273K 0 100K

© at STP. The partial pressure of sample A is 38.0 B) 546 K D) 0K
kPa and the partial pressure of sample B is 19.0 kPa. '
What is the partial pressure of sample €2

59. Which solution is most concentrated?
A) 0.1 mole of solute dissolved in 400 ml-of solvent

A) 38.0 kPa €) 633KP i
B)) prerEs D) B0 kpa B) 0.2 moleof solute dissolved in 300 ml of solvent -
' _ . ) Bk . €) 0.3 mole of solute dissolved in 200 ml of solvent
53. If 420 Joules are added fo 20 grams of water at D) 0.4 mole of solute dissolved in 100 ml of solvent
" 30°C, what will be th s RPN,
| wafer:v at will be the flnal temperature of the 60. Base your answer fo the following question on the
o ~ ; " peaction coordinate shown below:

A) 35°C ) C) 40°C . T '

B) 25°C D) 50°C g A
; ; : : vl
54. The temperature of a sample of water in the liquid g

phase is changed from 15°C to 25°C by the addition .

of 2.1 kilojoules. What is the mass of the water? <

A)10g. - 0 50g i

B) 5000¢g o D) 100¢ 8
55. How many Joules of heat would be required to : ; '

completely melf 5.00 grams of H,0(s) at 0°C to H . 'REACTION COORDINATE

,0() at 0°C? . el '
A) 167 C) 1670 : e
B) 500 . D) 334 Which interval represents the activation energy of
: : the forward reaction? :
A A ¢ ¢
B) B ' D) D

61. The temperature of 50.0 grams of water was
raised o 50.0°C by the addition of 4200 Joules of
heat energy. What was the initial ‘rempemfur‘e of

“the water?
A) .100°C C) 30.0°C
B) 20.0°C D) 60.0°C
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Grams of solute/100g H 20

s 62. What phase is the substance at
Phase Diagram point X?
a. solid b. liquid
c. gas d. plasma

63. What is the normal melting point?
a.-78 b. 60
c. 101 d.o

64. At what pressure do all three

states exist?
a. 25
c. 200

1
140

b.
d.
65. What change in state would occur
as you moved from point Y to point
X?

a.melting b. boiling

c. sublimation d. freezing

., 4, . . . . 66 Whichofthe following does not
K _ k _ : ¢ indicate a chemical change? .
200 -150 -100 -50 0 50 ‘ 100 150 ~ a. absorb/release heat
Temperature (°C) b. production of precipitate
c. change in state
d. production of a gas

67. How would you describe a solution of 20g of

T P 7y NH/Cl in 100g of water at 70 Celsius?
140 — KI : '
yd x| i it
1304 — : _ : a. Saturated ¢. Unsaturated
420 ‘ _ /// _ b. Supersaturated d. Concentrated
ol J A AN gl T ety
o NaNOs / i | 68. How would you describe a solution of 110g of
100 T, % —F—— KNOs in 100g of water at 60 Celsius?
|| faoy | -
90— Va i
3 L~ y o '
soF Sl e / | ‘ a. Saturated c. Unsaturated
LA Hal / N b. Supersaturated d. Concentrated
T0 \ <1 . j / ‘ - / = : . . |
S0P~ N~ = +— 69. What is the solubility of hydrochloric acid at 40
- I*lazsm“‘{\‘(‘_w;’< [~~d \ﬁ'}-j/ ~ Celsius in 50g of water?
/ [ I : :
40 ; / )’:/ /%MJ Rt .
e g g YT /'6((‘!03 -~ a. 62g c.31g
30— e b. 124 d.75
20> ,/ //<'“-\ ' ¢ ;
/’\ “ /’/ T~ ~ % . ‘
10 W _ I 70. How would you desctibe a solution of 110g of
] ) IRl T N P S O sodium nitrate at 40 Celsius in 200g of water?

g s
0 10 20 30 40 S0 60 70 80 90 100
Temperature (°C) a. Saturated ¢. Unsaturated

b. Supersaturated d. Concentrated
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Chenmistry Test: Solutions, Thermochemistry,

1. A sample of gas occupies 15.0 liters at a pressure

of 2.00 atmospheres and a temperature of 300. K.
If the pressure is lowered to 1.00 atmosphere and
the temperature is raised to 400. K, the volume of
the gas sample would be

A) 400L
B) 225L

¢) 100L
D) 5.63L

The graph below was constructed by a student to
show the relationship between temperature and
time as heat was uniformly added to a solid below
its melting point.

—

" TEMPERATURE (°C)

Y

t

7 8
TIE {minutes)

T T T~ 1T
2 10 11121314 1518 17

What is the total length of time that the solid
phase existed with the liquid phase?
A) 6 min C) 8 min
B) 10 min D) 4 min

. A sample of gas has a volume of 12 liters at 0°C and
380 torr. What will be its volume when the
pressure is changed to 760 forr at constant
temperature?
A) 12L

B) 60L

C) 24L
D) 18L
. What is the minimum number of kiloJoules needed

to change 40.0 grams of water at 100°C to steam
at the same temperature and pressure?

A) 400 ) 1,810
B) 2.26 D) 90.4

Gas Laws

5.

10.

11.

Page 1

At constant pressure, what temperature must be
reached to increase a 100.-milliliter sample of a gas
initially at 300. K to a volume of 200. milliliters?

A) 150.K C) 300.K

B) 200.K D) 600.K

What is the molarity of a solution that contains 20.
grams of CaBr, in 0.50 liter of solution?

A) 0.50 M C) 020M

B) 10.M D) 50M

How many kiloJoules of heat energy are absorbed
when 100 grams of water is heated from 20°C to
30°¢?

A) 42kJ
B) 42kJ

€) 420kJ
D) 0.42kJ

Determine if the following reaction will occur. If
so, predict products:
Al(s) + H,O(l) ->
A) Al(OH), + H,
B) Al+0,+H,

C) No Reaction
D) ALO,+H,

When ammonium chloride crystals are dissolved

in water, the temperature of the water decreases.

What does this temperature change indicate about

the dissolving of ammonium chloride in water?

A) It isanexothermic reaction because it
releases heat.

B) It is anexothermic reaction because it absorbs
heat.

C) It isanendothermic reaction because it
releases heat.

D) It isanendothermic reaction because it
absorbs heat.

A compound contains 53% Al and 47% O by mass.
What is the empirical formula of this compound?
A) AlO C) Alo,

B) Al0, D) ALO,

Given the following reaction, predict the products:
AlCl, + F, ->

A) AlF,+Cl,

B) AlF,+Cl,
C) No Reaction

D) AF+Cl
E) CIF,+ Al
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12. Base your answer to the following question on the 15. Base your answer to the following question on the

reaction coordinate shown below: table below, which represents the production of 50
milliliters of CO, in the reaction of HCl with NaHCO
\ 5 Five trials were performed under different
conditions as shown. (The same mass of NaHCO
;was used in each trial.)

POTENTIAL ENERGY

Particle
Size of Concentration | Temperature (°C)
Trial | NaHCO, of HCI of HCI
REACTION COORDINATE A small ™ 20
B large ™ 20
Which interval represents the activation energy of ¢ lrge 1M -
the forward reaction? D small 2M 40
A) A c) € E large 2M 40 -
B) B D) D
13. Gas samples A, B, and C are contained in a system Which two trials could be used to measure the

at STP. The partial pressure of sample A is 38.0
kPa and the partial pressure of sample B is 19.0 kPa.

effect of surface area?

What is the partial pressure of sample €? A) trialsiAnd B €) 'rr'fals Agnd
A) 38.0 kPa 0 44.3 KPa B) trials Aand C D) trials Band D
B) 19.0 kPa D) 63.3 kPa 16. How many grams of ammonium chloride (gram
formula mass = 53.5 g) are contained in 0.500 L of
14, ;\ro%asKhas ; pr'eslsure o; ;(2)% kP.c;i.?T'remps\r/'E‘r:re of a2.00 M solution?
. K, and a volume of 50.0 milliliters.
volume will the gas have at a r|;\r'essur":a of 6(? kPa and A) 100 €) 535g
a temperature of 200. K? B) 107g D) 265g
A) 125 ml C) 100. ml
B) 200. ml D) 50.0 ml
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17. The graph below represents changes of state for

8.

19.

20.
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an unknown substance.

& 8 &

Temperature (°C)

Time (min)

What is the boiling temperature of the substance?
A) 70°C &85, .
B) 40°C D) 20°C

A mixture of oxygen, nitrogen, and hydrogen gases
exerts a total pressure of 74 kPa at 0°C. The
partial pressure of the oxygen is 20 kPa and the
partial pressure of the nitrogen is 40 kPa. What is
the partial pressure of the hydrogen gas in this
mixture?

A) 20 kPa
B) 40 kPa

C) 14 KkPa

D) 74 kPa

How many liters of a 0.5 M sodium hydroxide
solution would contain 2 moles of solute?

A) 1L - C) 3L

B) 2L D) 4L

How many Joules of heat would be required to
completely melt 5.00 grams of H,O(s) at 0°C to H

,0(9 at 0°C?
A) 5.00 C) 167
D) 1,670

B) 334

21,

22,

23.

24,

2D,

26.

Page 3

What is the pressure, in atm, of a 20L tire at 20
degrees Celsius that contains 12 moles of Nitrogen

gas (N,)?
A) 146latm C) 12.5atm
B) 3.7atm D) 14.4atm

What is the net ionic equation in the reaction

between Pb(NO,), and HCI?

A) Pb(NO,),(aq) + 2HCl(aq) ->
PbCl,(s) + 2HNO,(aq)

B) Pb*(aq)+ 2NO*(aq) + 2H"(aq) + 2CI"(aq) ->
PbCl,(s) + 2H'(aq) + 2NO;(aq)

C) Pb*(aq)+ 2CI"(aq) -> PbCl,(s)

D) 2NO,(aq) + 2H'(aq) -> 2HNO,(aq)

At which temperature would the molecules in a one

gram sample of water have the lowest average
kinetic energy?

A) 5°C
B) 5K

¢) -100°C
D) 100K

The volume of a sample of a gas at 0°C is 100 liters.
If the volume of the gas is increased to 200 liters

at constant pressure, what is the new temperature
of the gas in degrees Kelvin?

A) 546 K C) 100K

B) 273K D) 0K

Given the reaction:
Fe + S > FeS + energy

Which statement about this reaction is true?

A) Itis endothermic.

B) The potential energy of the reactants is lower
than the potential energy of the product.

C) The potential energy of the reactants is the
same as the potential energy of the product.

D) It is exothermic.

When 20.0 grams of water is cooled from 20.0°C to
10.0°C, the number of Joules of heat released is

A) 420 ¢) 126

B) 84.0 D) 840.
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27. The graph below represents the relationship

28.

29.
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between temperature and time for a substance
that was heated uniformly starting at t,. The
substance was in the solid phase at t,,.

—e

~ INCREASING TEMPERATURE

)

\
]

1

]

|

f
2

—

—
—

o

-

INCREASING TIME

During which time interval does the heat absorbed
by the substance represent the heat of fusion of
the substance?
A) tytot,

B) t fot,

C) t,tot,
D) tytot,

Which solution is most concentrated?

A) 0.1 mole of solute dissolved in 400 ml of solvent
B) 0.2 mole of solute dissolved in 300 ml of solvent
C) 0.3 mole of solute dissolved in 200 ml of solvent
D) 0.4 mole of solute dissolved in 100 ml of solvent

Which graph best represents a change of phase
from a gas to a solid?

A) W ‘) &
i S
0 i
o a
o =
fi
' TIME
B) & B) i
= o
iz >
7))
x )
L ul
S o |
TIME TIME

30.

31,

32.

33.

34.

1 35,

36.
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A sealed container of nitrogen gas contains
6 x 10% molecules at STP. As the temperature
increases, the mass of the nitrogen will

A) decrease C) remain the same
B) increase

What is the total number of moles of solute
contained in 0.50 liter of 3.0 M HCI?

A) 10 C) 30

B) 15 D) 35

As the temperature of a sample of a gas increases

at constant pressure, the volume of the gas sample
A) decreases C) remains the same

B) increases

At a temperature of 273 K, a 400.-milliliter gas
sample has a pressure of 760. millimeters of
mercury. If the pressure is changed to 380.
millimeters of mercury, at which temperature will
this gas sample have a volume of 551 milliliters?
A) 188 K ) 100K

B) 546 K D) 273K

When 20. nilliliters of 1.0 M HCl is diluted to a
total volume of 60. milliliters, the concentration of
the resulting solution is
A) LOM

B) 0.50 M

If 100. milliliters of a 1.0-molar NaCl solution is

evaporated to 25 milliliters, what will be the
concentration of the resulting NaCl solution?

A) 0.25 M ¢) 050 M
B) 20M D) 40M

€) 033M
D) 0.25 M

Which conditions will increase the rate of a

chemical reaction?

A) increased temperature and decreased .
concentration of reactants

B) decreased temperature and increased
concentration of reactants

C) decreased temperature and decreased
concentration of reactants

D) increased temperature and increased
concentration of reactants
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37. Which interval on the potential energy diagram
shown below represents the AH of the reaction

a+tb—->c+d?

-
>

POTENTIAL ENERGY

REACTION COORDINATE
A) 1 ) 3
B) 2 D) 4

38. As the pressure on a sample of a gas increases at
constant temperature, the volume of the gas
A) decreases C) remains the same
B) increases

39. Asaliquid boils at its normal boiling point, its
temperature
A) decreases C) remains the same
B) increases

40. The temperature of 50.0 grams of water was
raised to 50.0°C by the addition of 4200 Joules of
heat energy. What was the initial temperature of

the water?
A) 10.0°C C) 30.0°C
B) 20.0°C D) 60.0°C

41. Which of these compounds is soluble in water?
A) Aluminum Sulfide C) Calcium Carbonate
B) Potassium Sulfate D) Iron(IIT) Oxide

Walters - Fall 2016

42. The number of Joules needed to raise the
temperature of 10 grams of water from 20°C to

30°C is
A) 42 C) 420
B) 84 D) 1680

43. The graph below represents a chemical reaction.

>
o
5
c .
Lo A+B
)
T
2
0.
Q.
[@)]
£
(7]
©
o
(&)
£
Reaction coordinate

This reaction is best described as

A) exothermic, because energy is released
B) endothermic, because energy is released
C) exothermic, because energy is absorbed
D) endothermic, because energy is absorbed

44, Given the reaction:
Mg + H,50, = MgSO,, + H,

How many grams of H,50, are needed to produce
exactly 11.2 liters of H,, measured at STP?
A) 980 C) 490

B) 245 D) 196

45, A sample of gas has a volume of 2.0 liters at a
pressure of 1.0 atmosphere. When the volume
increases to 4.0 liters, at constant temperature,
the pressure will be
A) 10atm

B) 2.0atm

C) 050 atm
D) 0.25 atm

Page 5
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46. The graph below represents the relationship 48,
between temperature and time as heat is added f
uniformly to a substance, starting when the I
substance is a solid below its melting point. i

1

0 10 80 50 70 90 110

: . E Temperature (°C)
D

2
§ g ; ' What is the normal melting point for the susbtance?
=@ | A) 45 D) 100
; B) 110 E) 60
a C) 50

Tnﬁe_
| 49. If 420 Joules are added to 20 grams of water at

0 : ; h
Which portions of the graph represent times when 80°, wht all b the firl temperafiire of thie

?
heat is absorbed and potential energy increases wafer'.o .
while kinetic energy remains constant? A) 35°C €) 40°C
A) Cand D €) AandC B) 25°% D) 50°C
B) Aand B D) Band D 50. What mass of N, is needed to pressurize a 7L
?
47. According fo the potential energy diagram below, balloen to 160kfaiat stafidare Tempepafune
what is the reaction A+ B - ? A) 12.95g €) 0.46g
' B) 6.45g D) 0.017g
A 51. When 20.0 grams of a substance is completely
> : ) .
o melted at its melting point, 820. Joules are
e c absorbed. What is the heat of fusion of this
o substance?
.f:’ A+B A) 16,400 J/g C) 41.0J/q
s B) 800.J/g D) 840.J/g
a 52. When the pressure exerted on a confined gas at
- . o constant temperature is doubled, the volume of the
Reaction coordinate gas is
A) halved C) tripled
A) exothermic and AH is positive B) doubled D) q”‘"'_fe"ed
B) endothermic and AH is negative 53. Inan experiment using a calorimeter, the following
C) exothermic and AH is negative data were obtained:
D) endothermic and AH is positive Mass of calorimeter + water . ...... 150. g
Mass of calorimeter. .............. 100. g
Final temperature of water. . ....... 55°C
Initial temperature of water........ 25°C

What is the total number of Joules absorbed by

the water?
A) 6300 C) 18900
B) 4200 D) 12600
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54. What is the molarity of a solution that contains 30. | 57. The temperature of a sample of water in the liquid

grams of NaOH in 500. milliliters of solution? phase is changed from 15°C to 25°C by the addition
A) 0.75 M Cy 2.6 M of 2.1 kilojoules. What is the mass of the water?
B) L5M D) 1.3 M | A) 10g ) 5000g

55. A student wants to prepare a 1.0-liter solution of a B) 509 ' D) 1009

specific molarity. The student determines that the | 58. If the pressure on 36.0 milliliters of a gas at STP

mass of the solute needs to be 30. grams. What is is changed to a pressure of 25.3 kPa at constant
the proper procedure to follow? temperature, the new volume of the gas is
A) Add 30. g of solute to 1.0 L of solvent. A) M4ml - 0) 126ml
B) Add enough solvent to 30. g of solute to make B) 226 ml . D) 9.00 ml
1.0 L of solution.

59. Determine if the following reaction will occur. If
so, predict products.
Zn(s) + HCl(aq) - _
A) Zn+Cl,+H, C) ZnCl+H,
56. The potential energy diagram below represents the \ _ ¢
vidietiafs B) ZnCl,+H, D) No Reaction

C) Add 30. g of solute to 970. mL of solvent to
make 1.0 L of solution.
D) Add 1000. g of solvent to 30. g of solute.

_ 60. Which statement explains why the speed of some
2 KCIO; —> 2KCl +3 0, - ' _ chemical reactions is increased when the surface
area of the reactant is increased?
A) This change increases the density of the
reactant particles.
B) This change exposes more r‘eacfam‘ particles o
~ apossible collision. :
C) This change increases the concem‘ra‘rton of the
reactant. ‘
D) This change alters the electrical conductivity
of the reactant particles.

—>

POTENTIAL ENERGY

61. What is the total number of grams of NaI(s)
REACTION COORDINATE : : needed to make 1.0 liter of a 0.010 M solution?

A) 0.015 c) 15
B) 15 D) 0.15

Which numbered interval on the diagram would
change when a catalyst is added?

A) 1 c) 3
B) 2 D) 4
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Grams of solute/100g H 20

» ' 62. What phase is the substance at
Phase Diagram point X?
a. solid b. liquid
c. gas d. plasma

63. What is the normal melting point?
a.-78 b. 60
c. 101 d. 0

64. At what pressure do all three
states exist?

a.25 b.1

c. 200 d. 140
65. What change in state would occur
as you moved from point Y to point
X?

a.melting b. boiling

c. sublimation d. freezing

L 1 A , [ L 66. Which of the following does not
N 1B 1 _ : i indicate a chemical change? '
200 -150 -100 -50 0 v 50 100 130 a. absorb/release heat
Temperature (°C) b. production of precipitate
_ ' c. change in state
d. production of a gas

67. How would you describe a solution of 20g of

1 ' : ; ; :

50 | 7 / 7 NH4Cl1 in 100g of water at 70 Celsius?
140} — KL/ /- | ' |
130 // : _ / : ‘a. Saturated ¢. Unsaturated

- 420 v /.// _ b. Supersaturated d. Concentrated
110 // | " gases | | | | - A
1| NaNog / wolids | 68. How would you describe a solution of 110g of

100 : /3’ KNO;3 in 100g of water at 60 Celsius?

a0k ‘ A LKNO:; i

1 d / ; '

80 {‘\‘ ) / a. Saturated c. Unsaturated

N "~o| Hel / | NHgel, |~ b. Supersaturated d. Concentrated
\\ =~ L / . . 2
N e / .
60 P~ NH3 P et 69. What is the solubility of hydrochloric acid at 40
- Nazsm‘*‘\? 71\ - -~ ffb—j/ Celsius in 50g of water?
( LT A<, ' :
40 JZ/ ,/=:“‘..—--( )l “~ _ . ) ,
- ! ' a. e.

30 ""’/”V - ;ffl/ S b 124 475

20> B v

10 7 Bt ol T - 70. How would you describe a solution of 110g of

| T =4~~l__1s §°_3 ______ ] sodium nitrate at 40 Celsius in 200g of water?

g b
0 10 20 30 40 50 60 70 80 90 100
Temperature (°C) a. Saturated c. Unsaturated

b. Supersaturated d. Concentrated



