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Today’s Agenda (Day 127)
	
1. HOUSEKEEPING ITEMS
  BRING: 
2. Homework Check:
 LAUNCH LAB 16 – How Can You Accelerate a Reaction	 - Friday
 Mini Lab 16 – Examine Reaction Rate and Temperature - Friday
Chem Lab 15 – Measure Calories – Saturday

3. Class Activity: 
 
DAY 4: Chapter 16 Reaction Rates
a) Section 16.4 – Instantaneous Reaction Rates and Reaction Mechanisms

HOMEWORK:
· READ: Chapter 16 – Reaction Rates
· COMPLETE: 
· STUDY: Ch 16 Vocabulary Quiz and Test

CHAPTER 16 VOCABULARY
	activated complex
	activation energy
	catalyst
	collision theory
	complex reaction
	heterogeneous catalyst

	homogeneous catalyst
	inhibitor
	instantaneous rate
	intermediate
	method of initial rates
	rate law

	rate-determining step
	reaction mechanism
	reaction order
	reaction rate
	specific rate constant
	



REMINDERS:
· TEST: Ch 16  March 21
   


CHEMISTRY 2022-23											LAUNCH LAB

CHAPTER 16 LAUNCH LAB – How Can You Accelerate a Reaction?
Some chemical reactions go so slowly that nothing seems to be happening. In this lab, you can investigate one way of speeding up a slow reaction.	
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Procedure [image: ]
1. Read and complete the lab safety form. 
2. Create a Before and After table to record your observations. 
3. Pour about 10 mL of hydrogen peroxide into a small beaker or cup. Observe the hydrogen peroxide. Complete the Before column with your initial observations. WARNING: Hydrogen peroxide is corrosive. Avoid contact with skin and eyes. 
4. Add 0.1 g of baker’s yeast to the hydrogen peroxide. Stir gently with a toothpick and observe the mixture again. Complete the After column with your observations.

Analysis
1. Identify the two products formed when hydrogen peroxide decomposes. 2. Explain why bubbles are produced in Step 4 but not in Step 3.

Inquiry
What would happen if you added more or less yeast? What if you did not stir the mixture? Design an experiment to test one of these variables?
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CHEMISTRY 2022-23											MINI LAB

CHAPTER 16 MINI LAB – Examine Reaction Rate and Temperature
What is the effect of temperature on a common chemical reaction?

Procedure [image: ]
1. Read and complete the lab safety form. 
2. Break a single effervescent tablet into four equal pieces. 
3. Use a balance to measure the mass of one piece of the tablet. Measure 50 mL of room temperature water (approximately 20°C) into a 250-mL beaker. Use a nonmercury thermometer to measure the temperature of the water. 
4. With a stopwatch or a clock with a second hand ready, add the piece of tablet to the water. Record the amount of time elapsed between when the tablet hits the water and when all of the solid has dissolved. 
5. Repeat Steps 3 and 4, this time gradually warming the 50 mL of water to about 50°C on a hot plate. Maintain the temperature (equilibrate) throughout the run.

Analysis
1. Identify the initial mass, the final mass, and t 1 and t 2 for each trial run. 
2. Calculate the reaction rate by finding the mass of reactant consumed per second for each run. 
3. Describe the relationship between reaction rate and temperature for this reaction. 
4. Predict what the reaction rate would be if the reaction were carried out at 40°C and explain the basis for your prediction. To test your prediction, repeat the reaction at 40°C using another piece of tablet. 
5. Evaluate how well your prediction for the reaction rate at 40°C compares to the measured reaction rate.


CHEMISTRY 2022-23									PROBLEM-SOLVING LAB

CHAPTER 16 Problem Solving Lab – How Does the Rate of Decomposition Vary Over Time
The compound dinitrogen pentoxide (N2O5) decomposes in air according to the equation 
2 N2O5(g) → 4NO2(g) + O2(g) 
Knowing the rate of decomposition allows its concentration to be determined at any time.

Analysis
The table shows the results of an experiment in which the concentration of N2O5, was measured over time at normal atmospheric pressure and a temperature of 45°C.
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Think Critically
1. Calculate the average reaction rate for each time interval: 0–20 min, 40–60 min, and 80–100 min. Express each rate as a positive number and in moles of N2O5 consumed per liter per minute. 
2. Express the average reaction rate for each time interval in moles of NO2 produced per liter per minute. Use the reaction equation to explain the relationship between these rates and those calculated in Question 1. 
3. Interpret the data and your calculations in describing how the average rate of decomposition of N2O5 varies over time. 
4. Apply collision theory to infer why the reaction rate varies as it does.

 CHEMISTRY 2022-23									PRACTICE PROBLEM
CHAPTER 16 – Reaction Rates
Practice Problems 16.1 – Calculate Average Reaction Rates
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Practice Problems 16.2 – Determining Reaction Order
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Practice Problems 16.3 – Calculate Instantaneous Reaction Rates
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PRACTICE Problems

\,

Extra Practice

Use the data in the following table to calculate the average reaction rates.

Experimental Data for H, + CI, — 2HCl |

|
000 0030 0050 oo |
400 0020 0040 |

1. Calculate the average reaction rate expressed in moles H, consumed per liter per second.
2. Calculate the average reaction rate expressed in moles Cl; consumed per lter per second.

3. Challenge If the average reaction rate for the reaction, expressed in moles of HCI
formed, is 0.0050 mol/L-s, what concentration of HCI would be present after 4.00 52

nd glencoe.com
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PRACTICE Problems Extra Practice Page 987 and glencoe.com

19. Write the rate law for the reaction aA — bB if the reaction is third
order in A. [B] s not part of the rate law.

20. The rate law for the reaction 2NO(g) + Oz(g) — 2NOx(g) s first order
in 02 and third order overall. What s the rate law for the reaction?

21. Given the experimental data below, use the method of inital rates
to determine the rate law for the reaction aA + b8 — products.
(Hint: Any number to the zero power equals one. For example,
(022)° = 1 and (55.6)° = 1)

Initial [A(M) | Initial [B(M) | Initial Rate (mol/(Ls))

1 0.100 0100 2,00 x 1072
2 0200 0100 2,00 x 102
3 0200 0200 4.00 x 102

22. Challenge The rate law for the reaction CH;CHO(@) — CH,(g) + CO(@)
is Rate = k[CH;CHOJ2. Use this information to fill in the missing

experimental data below.

Practice Problem 22 Experimental Data
| il | initial [CH,CHOI(M) Initial Rate (mol/(L-s))

1 200 x 1072 270 x 101
2 400 x 1072 108 x 10"
3 800 %103
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Use the rate law in Example Problem 16.2 and the concentrations given in Practice
Problems 31 and 32 to calculate the instantaneous rate for the reaction between
NO and H,.

31. [NOJ = 0.00500M and [Hz] = 0.00200M

32. [NO] = 0.0100M and [H] = 0.00125M

33. Challenge Calculate [NOJ for the reaction in Example Problem 162 if the rate.
i59.00 x 1075 mol/(L+s) and [H,] is 0.00300M.
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'OBSERVE HOW CONCENTRATION AFFECTS REACTION RATE )

Background: Collision theory describes how a
change in concentration of one reactant affects
the rate of a chemical reaction.

Question: How does the concentration of a reactant

affect the reaction rate?

Materials

10-mL graduated pipette

safety pipette filler

6M hydrochloric acid

distilled water

25-mm X 150-mm test tubes, labeled 1-4
test-tube rack

‘magnesium ribbon

emery cloth o fine sandpaper

plastic ruler
tongs.

watch with second hand or stopwatch
stirring rod

Safety Precautions T Il i I8 Il
T

WARNING: Never pipette any chemical by mouth.
Hydrochloric acid i corrasive. Avoid contact with skin

and eyes.

Procedure

1. Read and complete the lab safety form.

2. Use a safety pipette to draw 10 mL of 6.0M hydro-
chloric acid (HC) into  10-mL graduated pipette

3. Dispense the 10 mL of 6.0M HCl into Test Tube 1.

4. Draw 5.0 mL of the 6.0M HCI from Test Tube |
with the pipette. Dispense this acid into Test Tube 2.
Use the pipette to add an additional 5.0 mL of
distilled water. Mix with the stiring rod. This
solution is 3.0M HCL.

5. Draw 5.0 mL of the 3.0M HCI from Test Tube 2 and
dispense it into Test Tube 3. Add 5.0 mL of disilled
water and sir. This solution is 1.5M HCL

6. Draw 5.0 mL of the 1.5M HCI from Test Tube 3 and
dispense it into Test Tube 4. Add 5.0 mL of disilled
water and stir. This solution is 0.75M HCL

7. Draw 5.0 mL of the 0.75M HCl from Test Tube 4.
Neutralize and discard itin the sink.

584 Chapter 16 » Reaction Rates.

found st gencor com.

;—’\—“

8. Using tongs, place a 1-cm length of magnesium
ribbon into Test Tube 1. Record in your data table:
the time in seconds it takes for the bubbling to stop.

9. Repeat Step 8 using the remaining three test tubes.
Record the time in seconds it akes for the bubbling
1o stop in each test tube.

10. Cleanup and Disposal Place acid solutions in an
acid discard container. Thoroughly wash alltest
tubes and lab equipment. Discard other materials as
directed by your teacher. Return all ab equipment
toits proper place.

Analyze and Conclude

1. Make a Graph Plot the concentration ofthe acid
o the x-axis and the reacton time on the y-axis.
Dravea smooth curve through the ata points.

2. Conclude Based on your graph, wht s the rela-
Gonship between the acid concentration and the
reacton rate?

3. Hypothesize Writea hypothesis using collson
theory resction ate, and reactant concentration to
explain your results.

4. Exror Analysis Compare your experimental results
‘with those of other students in the laboratory.
Explain the differences.

INQUIRY EXTENSION

Design an Experiment Based on your observations
and results, would temperature variations affect
reaction rates? Plan an experiment to test your
hypothesis.
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INTERNET: MEASURE CALORIES

Background: The burning of a potato chip releases

heat stored in the substances contained in the chip.
Using calorimetry, you will approximate the amount
of energy contained in a potato chip.

Question: How many Calories are in a potato chip?

Materials

large potato chip or other snack food
250-mL beaker

100-mL graduated cylinder

evaporating dish
‘nonmercury thermometer

ring stand with ring
wire gauze
‘matches

stirring rod
balance

Safety Precautions a3 Il A Q1 B
'WARNING: Hot objects might not appear to be hot. Do
‘not heat broken, chipped, or cracked glassware. Tie back
long hair. Do not eat any items used in the lab.
Procedure

1. Read and complete the lab safety form.

2. Measure the mass of a potato chip and record it in a
data table.

3. Place the potato chip in an evaporating dish on the
‘metal base of the ring stand. Position the ring and
‘wire gauze so that they will be 10 cm above the top
of the potato chip.

4. Measure the mass of an empty 250-mL beaker and
record it in your data table.

5. Using a graduated cylinder, measure 50 mL of water
and pour it into the beaker. Measure the mass of the
beaker and water and record it in your data table.

6. Measure and record the initial temperature of the
water.

7. Place the beaker on the wire gauze on the ring stand.

Use a match to ignite the bottom of the potato chip.

8. Gently stir the water in the beaker while the chip
burns. Measure and record the highest temperature
attained by the water.

9. Cleanup and Disposal Wash all lab equipment and
return it to its designated place.

vare Alterate CBL instructons can
2 glencoe.com.

Analyze and Conclude

1. Classify Is the reaction exothermic or endother-
mic? Explain how you know.

2. Observe and Infer Describe the reactant and prod-
ucts of the chemical reaction. Was the reactant
(potato chip) completely consumed? What evidence
supports your answer?

3. Calculate Determine the mass of the water and its
temperature change. Use the equation
q=cx m x AT to calculate how much heat, in
joules, was transferred to the water by the burning
of the chip.

4. Calculate Convert the quantity of heat from
joules/chip to Calories/chip.

5. Calculate From the information on the chip con-
tainer, determine the mass in grams of one serving.
Determine how many Calories are contained in one
serving. Use your data to calculate the number of
Calories released by the combustion of one serving.

6. Error Analysis Compare your calculated Calories
‘per serving with the value on the chips container.
Calculate the percent error.

7. Compare your class results with other students by
posting your data at glencoe.com.

INQUIRY EXTENSION

Predict Do all potato chips have the same number
of calories? Make a plan to test several different
brands of chips.
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