
3 More Problem-Solving Strategies

In this section we present three additional problem-solving strategies: look for
a pattern, solve simpler problems, and make a list or a table.

• Problem-Solving Strategy 3: Look for a pattern
Lists several specific instances of a problem and then look to see whether a
pattern emerges that suggests a solution to the entire problem.

Example 3.1
Use the pattern below to find the product 63× 67.

3 × 7 = 21
13 × 17 = 221
23 × 27 = 621
33 × 37 = 1221

Solution.
Understand the problem
We need to find the value of the product 63×67 by observing the given products.

Devise a plan
Looking at the products above, observe the patterns in the factors. In each
successive product, each factor is increased by 10. To find the product of 63
and 67, extend the pattern.

Carry out the plan
Now look at the products. Each product has 21 as the last two digits. The
digits before 21 follow the pattern 0, 2, 6, 12. Take a close look at this pattern
and extend it. See Figure 3.1.

Figure 3.1

With this extension, you know the first two digits of each product. You already
know the last two digits are 21. Extend the pattern.

43 × 47 = 2021
53 × 57 = 3021
63 × 67 = 4221

Look back
Is there another way to describe the pattern above?

Example 3.2
Laura was given an ant farm by her grandparents for her 13th birthday. The
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farm could hold a total of 100,000 ants. Laura’s farm had 1500 ants when it was
given to her. If the number of ants in the farm on the day after her birthday
was 3000 and the number of ants the day after that was 6000, in how many
days will the farm be full?

Solution.
Understand the problem
We need to know when the ant farm will be full.
How many ants will the farm hold? 100,000.
How many ants are in the farm the first day? 1500.
How many ants are in the farm the second day? 3000.
How many ants are in the farm the third day? 6000.

Devise a plan
Is a pattern developing? Yes, each day twice as many ants are in the farm as
the day before. Make a table to count the ants systematically.

Carry out the plan
Draw a table with two lines for numbers.

The top line is the number of days after Laura’s birthday, and the bottom
line is the number of ants in the farm on that day.

#days 0 1 2 3 4 5 6 7
#ants 1500 3000 6000 12, 000 24, 000 48, 000 96, 000 192, 000

The ant farm will be full seven days after her birthday.

Look back
Read the question again. Did we answer all of the questions? Yes. Does our
answer seem reasonable? Yes. What assumption are we making? We are assum-
ing that the pattern-the number of ants doubles each day-continues indefinitely.

Practice Problems

Problem 3.1
Sequences like 2, 5, 8, 11, · · ·, where each term is the previous term increased by a
constant, are called arithmetic sequences. Compute the sum of the following
arithmetic sequence

1 + 7 + 13 + · · ·+ 73.

Problem 3.2
Sequences like 1, 2, 4, 8, 16, · · ·, where each term is the previous term multiplied
by a constant, are called geometric sequences. Compute the sum of the
following geometric sequence

1 + 2 + 4 + 8 + · · ·+ 2100.
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Problem 3.3
(a) Fill in the blanks to continue this sequence of equations.

1 = 1
1 + 2 + 1 = 4

1 + 2 + 3 + 2 + 1 = 9
=
=

(b) Compute the sum

1 + 2 + 3 + · · ·+ 99 + 100 + 99
+ · · ·+ 3 + 2 + 1 =

(c) Compute the sum

1 + 2 + 3 + · · ·+ (n− 1)
+n + (n− 1) + · · ·+ 3 + 2 + 1 =

Problem 3.4
Find a pattern in the designs. How many squares will there be in the eighth
design of your pattern?See Figure 3.2.

Figure 3.2

Problem 3.5
Find the sum of the first 100 even nonzero whole numbers.

Problem 3.6
James began writing a book. At the end of the first week, he’d written 10
pages. By the end of the second week, he’d written 6 more pages, for a total of
16 pages. At the end of the third week, he had a total of 23 pages and by the
end of the fourth week he had 31 pages completed in his book. If he continues
writing at this same rate, how many pages will his book have at the end of the
seventh week?

Problem 3.7
Mary’s five friends began an exercise group. They decided to walk along a trail
each day. On the first day, they walked 2/3 of the trail. On the second day,
they walked 3/5 of the trail. On the third day, they walked 4/7 and on the
fourth day 5/9 of the trail. If this pattern continues, how far will Mary and her
friends walk on the tenth day?
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Problem 3.8
Patterns have been part of mathematics for a very long time. There are famous
mathematicians who discovered patterns that are still used today. For example,
Leonardo Fibonacci discovered the Fibonacci sequence. In this pattern, the first
six numbers are: 1, 1, 2, 3, 5, 8. Work with a friend to find the next 5 numbers
in this sequence. Write down the numbers that follow in the set and explain the
pattern to your partner.

Problem 3.9
What is the units digit for 73134? (Hint: Work simpler problems to look for a
pattern.)

Problem 3.10
Find these products: 7× 9, 77× 99, 777× 999. Predict the product for 77, 777×
99, 999. What two numbers give a product of 77,762,223?

Problem 3.11
William is painting a design on a rug. He had time to paint a star, moon, sun,
sun, moon, star, and moon before he had to quit. What shape will William
paint next to finish the design?

Problem 3.12
Would you rather have $100 a day for a month or $1 on the first day and double
it each day thereafter for a month?

• Problem-Solving Strategy 5: Making a table or an organized list
Making a table or a list is a way to organize data presented in a problem. This
problem-solving strategy allows the problem solver to discover relationships and
patterns among data.

Example 3.3
Customers at a particular yogurt shop may select one of three flavors of yogurt.
They may choose one of four toppings. How many one-flavor, one-topping
combinations are possible?

Solution.
Understand the problem
What question do we have to answer? How many flavor-topping combinations
are possible?
How many flavors are available? Three.
How many toppings are available? Four.
Are you allowed to have more than one flavor or topping? No, the combinations
must have only one flavor and one topping.

Devise a plan
How could we organize the possible combinations help? With letters and num-
bers in a list.
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Carry out the plan
Make an organized list. Use F and T to denote either flavor or topping. Use
the numbers 1-3 and 1-4 to mark different flavors and toppings.

F1T1 F1T2 F1T3 F1T4
F2T1 F2T2 F2T3 F2T4
F3T1 F3T2 F3T3 F3T4

Now count the number of combinations. There are 12 combinations possible.

Look back
Did we answer the question asked? Yes.

Example 3.4
Judy is taking pictures of Jim, Karen and Mike. She asks them, ” How many
different ways could you three children stand in a line?”

Solution.
Understand the problem
What do you need to know? You need to know that any of the students can be
first, second or third.

Devise a plan
How can you solve the problem? You can make a list to help you find all the
different ways. Choose one student to be first, and another to be second. The
last one will be third.

Carry out the plan
When you make your list, you will notice that there are 2 ways for Jim to be
first, 2 ways for Karen to be first and 2 ways for Mike to be first.

First Second Third
Jim Karen Mike
Jim Mike Karen
Karen Jim Mike
Karen Mike Jim
Mike Karen Jim
Mike Jim Karen

Look back
So, there are 6 ways that the children could stand in line. Does the answer
make sense? Yes.

Practice Problems

Problem 3.13
Take 25 marbles. Put them in 3 piles so an that odd number is in each pile.
How many ways can this be done?
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Problem 3.14
A rectangle has an area of 120 square centimeters. Its length and width are
whole numbers. What are the possibilities for the two numbers? Which possi-
bility gives the smallest perimeter?

Problem 3.15
The product of two whole numbers is 96 and their sum is less than 30. What
are possibilities for the two numbers?

Problem 3.16
Lonnie has a large supply of quarters , dimes, nickels, and pennies. In how
many ways could she make change for 50 cents?

Problem 3.17
How many different four-digit numbers can be formed using the digits 1 and 9?

Problem 3.18
Which is greater : $5.00 or the total value of all combinations of three coins you
can make using only pennies, nickels, dimes, and quarters?

Problem 3.19
The Coffee Hut sold 5 small cups of coffee at $.75 each, 7 medium cups of coffee
at $1.25 each, and 12 large cups of coffee at $1.50 each. What were the total
sales of The Coffee Hut?

Problem 3.20
Chris decided to use his birthday money to buy some candy at The Sweet Shop.
He bought 7 pieces of bubble gum for $.35 each, 3 candy bars for $1.25 each,
and 2 bags of jellybeans for $3.35 each. How much money did Chris spend at
The Sweet Shop?

Problem 3.21
Sean and Brad were at the candy store. Together they had $15 total. They
saw Gummie Worms that were $3 per pound, War Heads were $2 per pound
and Lollie Pops were $1 per pound. How many different combinations of candy
could they buy for $15.00?

Problem 3.22
Doug has 2 pairs of pants: a black pair and a green pair. He has 4 shirts: a
white shirt, a red shirt, a grey shirt, and a striped shirt. How many different
outfits can he put together?

Problem 3.23
Ryan numbered his miniature race car collection according to the following rules:

1. It has to be a 3-digit number.
2. The digit in the hundreds place is less than 3.
3. The digit in the tens place is greater than 7.
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4. The digit in the ones place is odd.

If Ryan used every possibility and each car had a different number, how many
cars did Ryan have in his collection?

Problem 3.24
There will be 7 teams playing in the Maple Island Little League tournament.
Each team is scheduled to play every other team once. How many games are
scheduled for the tournament?

Problem 3.25
How many different total scores could you make if you hit the dartboard shown
with three darts?See Figure 3.3.

Figure 3.3

Problem 3.26
Sue and Ann earned the same amount of money, although one worked 6 days
more than the other. If Sue earned $36 per day and Ann earned $60 per day,
how many days did each work?

Problem 3.27
A bank has been charging a monthly service fee of $2 per checking accounts plus
15 cents for each check announces that it will change its monthly fee to $3 and
that each check will cost 8 cents. The bank claims the new plan will save the
customer money. How many checks must a customer write per month before
the new plan is cheaper than the old plan?

Problem 3.28
Sasha and Francisco were selling lemonades for 25 cents per half cup and 50
cents per full cup. At the end of the day they had collected $15 and had used
37 cups. How many full cups and how many half cups did they sell?

Problem 3.29
Harold wrote to 15 people, and the cost of postage was $4.08. If it costs 20
cents to mail a postcard and 32 cents to mail a letter, how many postcards did
he write?
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Problem 3.30
I had some pennies, nickels, dimes, and quarters in my pocket. When I reached
in and pulled out some change, I had less than 10 coins whose values was 42
cents. What are all the possibilities for the coins I had in my hand?

• Problem-Solving Strategy 6: Solving a simpler problem
Understanding a simple version of a problem often is the first step to under-
standing a whole lot more of it. So don’t be scared of looking at a simple
version of a problem, then gradually extending your investigation to the more
complicated parts.

Example 3.5
A pie can be cut into seven pieces with three straight cuts. What is the largest
number of pieces that can be made with eight straight cuts?

Solution.
Understand the problem
We want to find the largest number of pieces that can be made when using eight
straight cuts.

Devise a plan
We will find the maximum number of pieces when using 1, 2, · · · , 7 cuts. This
way we will see if there is a pattern and then use this pattern to figure out the
number of pieces with eight straight cuts.

Carry out the plan
Figure 3.4 shows the maximum number of pieces when using 1, 2, 3, and 4
straight cuts.

Figure 3.4

Thus, we can construct the following table

Cuts 1 2 3 4 5 6 7 8
# of pieces 2 4 7 11 16 22 29 37

Note that
4 = 2 + 2
7 = 4 + 3
11 = 7 + 4
16 = 11 + 5
22 = 16 + 6
29 = 22 + 7
37 = 29 + 8
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Look back
The above pattern can be extended to any number of straight line cuts.

Example 3.6
An exercise program requires you to do one sit-up the first day and double the
number you do each day for seven days. How many sit-ups will you do on the
sixth day?

Solution.
Understand the problem
We want to find out the number of sit ups you do on the sixth day according to
the given information.

Devise a plan
We will find the number of sit ups for Days 1, 2, 3,4, and 5 and from that we
will find the number of sit ups in the sixth day.

Carry out the plan

Day 1 2 3 4 5 6
# of sit− ups 1 2 4 8 16 32

Look back
Does the answer make sense? Yes.

Example 3.7
In a delicatessen, it costs $2.49 for a half pound of sliced roast beef. The person
behind the counter slices 0.53 pound. What should it cost?

Solution.
Try a simpler problem. How much would you pay if a half pound of sliced roast
beef costs $2 and the person slices 3 pounds? If a half pound costs $2, then one
pound would cost 2×$2 = $4. Multiply by the number of pounds needed to get
the total: 3× $4 = $12.
Now try the original problem: If a half pound costs $2.49, then one pound would
cost 2 × $2.49 or $4.98. Multiply by the number of pounds needed to get the
total: 0.53× $4.98 = $2.6394 or $2.64.

Practice Problems

Problem 3.31
There are 32 schools that participated in a statewide trivia tournament. In
each round, one school played one match against another school and the winner
continued on until 1 school remained. How many total matches were played?

Problem 3.32
A.J. plays baseball. There are 7 teams in his league. For the baseball season,
each team plays each of the other teams twice. How many games are in a season?
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Problem 3.33
A total of 28 handshakes were exchanged at a party. Each person shook hands
exactly once with each of the others. How many people were present at the
party?

Problem 3.34
Mike is paid for writing numbers on pages of a book. Since different pages
require different numbers of digits, Mike is paid for writing each digit. In his
last book, he wrote 642 digits. How many pages were in the book?

Problem 3.35
A restaurant has 45 small square tables. Each table can seat only one person
on each side. If the 45 tables are placed together to make one long table, how
many people can sit there?

Problem 3.36
Drewby the goat loves green. Everything he has is green. He just built a brick
wall and he’s going to paint it green. The wall has 14 bricks across and is eleven
bricks high. He is going to paint the front and back walls, and the sides that
you can see. He is not going to paint the sides that touch one another. How
many sides will Drewby paint?

Problem 3.37
Three shapes-a circle, a rectangle, and a square-have the same area. Which
shape has the smallest perimeter?

Problem 3.38
How many palindromes are there between 0 and 1000? (A palindrome is a
number like 525 that reads the same backward or forward.)
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