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1.4 Problem Solving in
Chemistry
[image: image4.png]


[image: image5.png]



For any type of scientific problem, effective problem solving
always involves planning and implementing a series of steps.
Lesson Summary

Skills Used in Solving Problems It is helpful to make and follow a plan when trying
to solve a problem.
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Sometimes there is a set of visual data to consider.
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Similar skills are used to solve life problems and word problems in chemistry.

Solving Numeric Problems Following a three-step plan is an effective way to solve
chemistry problems that require math.
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The three-step plan for solving a numeric problem is analyze, calculate, and evaluate.

Solving Nonnumeric Problems A nonnumeric problem can be solved by identifying
what is known and making a plan to find the unknown.
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The two steps for solving a nonnumeric problem are analyze and solve.
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Sample Problem Round 16,745.2583 to the nearest thousandth.





Sample Problem Round 19,764.230 to the nearest hundred.





Now it’s your turn to practice rounding.

1.
Round to the nearest hundred dollars: $5,918 

2.
Round to the nearest thousand: 13,513.323 

3.
Round to the place of the underlined digit: 30.62355 

4.
Round to the nearest hundred: 956 

5.
You are figuring the gas mileage on your parents’ car. They filled up the tank with
18.376 gallons of fuel. What figure would be the most efficient to use in your
calculations? 

6.
At a restaurant your bill is $12.37. You want to leave a 20 percent tip. You estimate
20 percent by moving the decimal point over one place, rounding to the nearest tenth,
and then doubling that amount. How much tip should you leave? 

After reading Lesson 1.4, answer the following questions.

Skills Used in Solving Problems

7.
Name an everyday situation that requires problem-solving skills.
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8.
What is involved in effective problem solving?

Solving Numeric Problems

9.
What are the three steps for solving numeric problems?

a. 

b. 

c. 

10.
What must you determine first when solving a word problem?

11.
What are two skills that you may need to use as you calculate an answer to a problem?

12.
If your answer to a problem does not seem reasonable, list two things you can do.

13.
For the following word problem, list the known and unknown information: A person
can walk a mile in 20 minutes. The person is going for a 10-mile walk. How many hours
will it take for the person to complete the walk?

Known: 

Unknown: 


Solving Nonnumeric Problems

14. What are the steps for solving nonnumeric problems? 


Read the activity in the left column. Then, in the right column, describe a situation in which
chemistry might affect you personally.
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For Questions 1–11, complete each statement by writing the correct word or words. If you
need help, you can go online.

1.1 The Scope of Chemistry
1.

 affects all aspects of life because all living and nonliving things
are made of matter.

2.
Five traditional areas of chemistry are organic, 
 , biochemistry,

, and 
.

3.
Some of chemistry’s big ideas are: chemistry as the 
,

 and the structure of atoms, and matter and 

.

1.2 Chemistry and You

4. Chemistry can be useful in explaining 

, preparing people for
career opportunities, and producing 
.

5. Research in chemistry can lead to 
 that benefit the environment,
improve human life, and expand knowledge of the universe.

1.3 Thinking Like a Scientist

6.

 helped transform chemistry into a science of measurement.

7.
Steps in the scientific method include making 

, testing

, and developing 
.

8.
Scientists 
 and 
 with one another to increase
the likelihood of a successful outcome.

1.4 Problem Solving in Chemistry

9.
Effective problem solving always involves 
 a plan and then

 that plan.

10.
The steps for solving a numeric word problem are 
, calculate,
and 
.

11.
The steps for solving a nonnumeric problem are analyze and 
.
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Review Key Facts
Describe the steps you would take to solve a numeric and a non-numeric problem.

Extension Show the steps needed to solve the following problem.

The school day begins at 8:00 a.m. and ends at 3:30 p.m. 30 minutes of the day are taken up
by lunch. There are 7 class periods in the day. If each class period is 50 minutes long, what is
the total time spent in getting from one class or lunch period to another?
Review Key Vocabulary

Read the description and find the vocabulary term that matches it.

Description

1.

 study of processes that take place in
living organisms

2.

 systematic approach to solving a
scientific problem

3.

 variable that you change during an
experiment

4.

 the study of matter and how it reacts

5.

 deals with mechanism, rate, and
energy transfer

6.

 proposed explanation for an observation

7.

 well-tested explanation for a broad set
of observations.

8.

 concise statement summarizing results
of many experiments

9.

 variable that is observed during an
experiment

Vocabulary Term
a.
theory

b.
chemistry

c.
scientific law

d.
dependent or responding variable

e.
scientific method

f.
biochemistry

g.
physical chemistry

h.
independent or manipulated
variable

i.
hypothesis
12
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Find the rounding digit. It’s in the thousandths�place, or 8.





BUILD Math Skills


Estimating and Rounding When you estimate, you are looking for an�approximate answer, rather than an exact answer. Rounding is a kind of estimating.�The first step in rounding is finding the rounding digit, or the digit that is in the�place value you’re rounding to. Then look at the digit to the right of it. If it’s 5 or�greater, add 1 to the rounding digit. If it’s less than 5, leave the rounding digit alone.


If you’re rounding a decimal number, drop all of the digits following the�rounding digit.


If you’re rounding a whole number, all the digits to the right of the rounding�digit become 0.





Solving Numeric Problems�
�
Analyze�
Determine what is known and what you want to know. Then decide on�a method you can use to find what you want to know.�
�
Calculate�
Apply the method you have decided on to the problem. This may involve�solving an equation, making a graph, or some other math skill.�
�
Evaluate�
Check your answer to see if it makes sense and if it has correct units and�significant figures.�
�
Solving Nonnumeric Problems�
�
Analyze�
Identify the relevant factors and concepts.�
�
Solve�
Apply factors and concepts to a given situation.�
�






Essential Understanding





Look one digit to the right.





Is it <5? It’s less than 5, so leave 8, and drop the�digits to the right of 8.





Find the rounding digit. It’s in the hundred


place, or 7.





19,764.230


19,764.230


19,800





Look one digit to the right.





Is it <5? It’s greater than 5, so you have to round


the number up. Add 1 to the rounding digit, and


change all the rest of the digits to the right of it


to 0. You can drop the decimal part, too.





Activity�
Situation�
�
Understand the natural world�
Figure out why a cake failed to rise, recognize the cause of an�unpleasant odor, determine what fertilizer to use to make�vegetables grow faster.�
�
Prepare for a career�
�
�
Act as an informed citizen�
�
�
Use technology�
�
�






1 Self-Check Activity





If You Have Trouble With…�
�
Question�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
�
See Page�
2�
3�
4�
6�
8�
15�
15�
18�
22�
23�
25�
�






	Numeric	Non-Numeric





1.	1.








2.	Problem	2.
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