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The math standards referenced in the Solutions are for the State of Minnesota. A Common Core alignment will be available soon, but the problems will work in 

any fifth grade classroom. Because the problems are designed to meet the needs of talented math students, they are also appropriate for older students.   

 

Notes and Suggestions: 

• The standards addressed by a problem may vary depending on the strategies that students choose.  

• Some cells do not have standards listed. These problems may address more advanced standards. Problems from the "General" column may not be focused on specific standards. 

• The problems vary substantially in difficulty. In general, they are quite challenging and will require time and persistence. Most students are unlikely to complete every problem within the month. 

• When students solve a problem incorrectly, stress the importance of persistence! 

• Some problems have many solutions. Others have no solution. 

• Students should usually be able to work without direct instruction, but they may often get stuck. Encourage collaboration! Ask them to look up unfamiliar vocabulary. 

• For most problems, students may decide whether to use a calculator. However, they should be able to justify their decision. Sometimes, they can learn a lot from solving them with and without! 

• Some problems address content that students will not study until later in the school year. They may still attempt the problems using strategies that are based on what they already know. 

• Avoid teaching rules and procedures before you discuss topics in class. If students don't know the rules, so much the better! Creating their own strategies will help them think more deeply.  

• Many of these problems provide opportunities for mathematical communication, (even when the problem does not call for explanations). Consider having students write and submit their solution 

processes from time to time. Be sure to read their ideas carefully and offer one or two brief but thoughtful comments in response. This is very motivating! 

 

Classroom teachers may freely copy and distribute these problems in their classroom. I ask only that you include my name and contact information as they appear at the bottom of 

each page. Please inform me of any typographical or mathematical errors by contacting me through 5280math.com.  I would love to hear about how you are using the problems in 

your classroom, and I welcome your feedback and suggestions. 
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 Number and  
Operation (NO) 

Algebra (A) Geometry and 
Measurement (GM) 

Data and Probability; 
Ratios and Rates (DR) 

General (G) 

1 

Add or subtract the fractions  
 and 

 
to create the smallest positive 
number you can. Use each 
fraction exactly one time. 

Which of these expressions 
do you think are equivalent 
to each other? Why? 

t + u – v  
 t – v + u 
 u – t + v 

 
Write another equivalent 
expression. 

55 pennies are arranged on a 
flat surface in layers to make 
a figure that looks like a 
(filled) triangle. The top 
layer has one penny. Each 
layer has one more penny 
than the layer above it. What 
is the approximate area of the 
triangle?  
 

You have a standard deck of 
52 cards. How can you place 
the cards in three piles so 
that if you choose a random 
pile and then a random card 
from that pile, you have the 
best chance of drawing a red 
card? 

Complete the square so that 
each row, column, and main 
diagonal has the same 
product.  

 

2 

 The area of a rectangular 
piece of carpet is 18 square 
feet. Its perimeter is 19.4 
feet. What are the 
dimensions of the carpet? 

Create a table, story, and 
formula for the graph. 
 

 

The volume of a prism 
whose base is the rectangle 
shown in bold is 165 cubic 
units. Find the volume of a 
prism having the shaded 
region as a base. Explain 
your thinking. 

 

What is the mean height of 
this mountain? Explain your 
thinking. (The side length of 
each small square on the grid 
represents 1000 feet.) 
 

 
 

Suppose a square computer 
chip measures 0.5 cm per 
side. Would 1,000,000 of 
these chips be too many, too 
few, or just about right to 
cover your classroom floor? 
Explain. 

3 

If A ÷ 2.4 = 7.1 , then what is 
the value of A ÷ 4.8 ? Explain 
your thinking. 
 

Find some pairs of (non-
negative) values for which 
the inequality  
 

x2 + y2 ≥ x + y( )2  
 

is true. Describe any 
discoveries that you make. 
 

If possible, describe (or 
create or draw) a polyhedron 
having 8 faces and 6 vertices. 
Explain your thinking.  

Whose allowance increased 
by a greater fraction of the 
original amount from 2015 to 
2016? Explain. 

 
 

There were 381 M&Ms in a 
bag. Two mothers and their 
two daughters shared all of 
them equally between 
themselves. Each person 
received a whole number of 
M&Ms. How many M&Ms 
did each person receive? 
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 Number and  
Operation (NO) 

Algebra (A) Geometry and 
Measurement (GM) 

Data and Probability; 
Ratios and Rates (DR) 

General (G) 

1 

Possible answers: 

 
1
2
− 1
4
+ 1
5
− 1
3
= 7
60

 

How many others ways can you 
rewrite this expression to give 
the same result? 

 
 

5.1.2.3   5.1.2.4   5.1.3.1  5.1.3.3 

The first two expressions are 
equivalent, because they always 
give the same answer as each 
other, no matter what numbers 
you substitute for t, u, and v!  
Some other expressions that are 
equivalent to these two are  
u – v + t and u + t – v. 

 
 
 

5.2.2.1   5.2.3.3 

Sample answer: 28 in2 (181 cm2)  
The triangle has 10 pennies on 
the base and is 10 pennies tall. 
Since each penny is ¾ of an inch 
in diameter, the base and height 
are each about 7.5 inches. 

7.5 • 7.5 ÷ 2 = 28.125 sq. in. 
Why might peoples' answers be 
different? Does the arrangement 
of the layers matter? 

 
5.3.2.1   5.1.3.4 

Place one red card in one pile, 
another red card in another pile, 
and the remaining 50 cards in 
the third pile. If you draw from 
either of the first two piles, you 
are certain to draw a red card. If 
you draw from the third pile, 
you have slightly less than a 
50% chance of drawing a red 
card. (Overall, your chances are 
slightly less than 5/6.) 
 

 
Notice that each number in the 
square is a power of two. What 
happens if you take half of every 
number in the square? 

 
5.1.1.1   5.1.1.4 

2 

Length: 7.2 feet 
Width: 2.5 feet 
 
The names "length" and "width" 
are interchangeable.  
 
 
 
 
 

 
 
 

5.1.3.4   5.1.1.3 

x   0   2   4   6   8   10  12   14 
y   7   6   5   4   3   2    1     0   
 
Sample story: Janine begins 
with 7 candy bars. Every two 
days, she eats one bar. How 
many candy bars does she have 
left after each two day period?  
Some possible equations:  

 
y = 7 – 0.5 • x 
y  = 7 – x ÷ 2 

 
5.2.1.1   5.2.1.2   5.2.3.2   

The volume is 66 cubic units.  
   The area of the shaded region 
is 4 tenths (40%) of the area of 
the rectangular base. The 
volume of the prism is the same 
fraction of 165: 

165 ÷ 10 • 4 = 66 
 
Note: It is not necessary to 
calculate a height (though many 
students will probably choose a 
strategy that includes this step)! 
 

5.3.2.4   5.3.2.2 

The mean height is 3,375 feet. 
     The mean is not just about 
adding up numbers and dividing. 
If the mountain were leveled out 
to a constant height, it would be 
3,375 feet tall. The total area is 
40.5 square units on the grid. 
Since the base is 12 units long, 
the height of a rectangle would 
be 40.5 ÷ 12 = 3.375 units, 
which represents 3,375 ft. 

 
5.4.1.1   5.3.2.1   5.1.3.4   

5.1.2.1 

Too few. There are 4 computer 
chips in 1 square cm. Since 1 
foot is approximately 30 cm, 1 
square foot is about 900 square 
cm. Therefore it contains about 
900 • 4 = 3600 chips. 1 million 
chips covers about 
1,000,000 ÷ 3600 or 278 square 
feet, not enough for a classroom 
of about 30 feet by 20 feet, or 
600 square feet. The chips might 
cover a typical bedroom floor, 
though! 

5.1.1.3   5.1.1.4 

3 

3.55 
 
Some students may multiply 7.1 
by 2.4 and then divide the result 
by 4.8.  However, since 
doubling the divisor makes the 
quotient half as great, all you 
need to do is to divide 7.1 by 2! 
 
 
 

 

The inequality is true if x = 0, or  
y = 0, or both x and y are equal 
to 0. In these cases, the left and 
right sides are equal. The left 
side is never greater than the 
right side when both x and y are 
positive numbers. 

 
 
 
 

5.2.3.1 

You can create a polyhedron 
that fits the conditions by 
joining two rectangular 
pyramids at their bases. It helps 
to use triangles for faces in order 
to limit the number vertices. Are 
there other polyhedrons that 
work? 

 
 
 

5.3.1.1 

Cindy's allowance increased by 
a greater fraction. Hers 
increased by 2

5
 (or 40%) of the 

original amount, while Annika's 
increased by 3

8
  (or 37.5%) of 

the original amount, and 2
5
> 3
8

. 

 
 

5.4.1.2 

127 M&Ms. 
     Since 381 is not divisible by 
4, there must not have been 4 
people. One person must have 
been both a daughter and a 
mother to others there. In other 
words, there is a girl, her 
mother, and her grandmother. 
381 ÷ 3 = 127. (Can anyone find 
a different way to resolve this 
dilemma?) 

5.1.1.1 

1
2
+ 1
5
− 1
3
− 1
4
= 7
60
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