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Name:   Test #:    
 

 
 

Welcome to the 2020 Individual 
5th/6th Grade Math Competition 

 

**** Please do not open your test booklet until instructed to do so **** 
 

Test Taking Information and Instructions: 
 

Thank you for participating in the 2020 TechTest Jr./STEAM Expo Math competition. Here are a few 
reminders about the exam: 

• You are not allowed to bring in any paper or pencils. Pencils and scratch paper will be provided. 
If you need additional paper or pencils, you may raise your hand to call a proctor for assistance.  

• If you have any questions, you may also raise your hand for assistance. However, the proctors 
can only provide clarification. They cannot assist you in figuring out a question. 

• All problems will be graded on the correctness of your answer AND for your solution steps, so be 
sure to CLEARLY show your work.  

• Circle your final answers on the test sheet and be sure to show all of your steps. Where 
appropriate, sketches or diagrams can be helpful. 

• You have approximately an hour and 45 minutes to complete the exam. After completing it, you 
will need to turn in your exam, answer sheet, all scratch paper and pencil(s). At that point, you 
can move to the break area while the remaining participants complete their exams. 

• All exams will be graded off-site. The winners will be announced on Saturday, March 28th at the 
STEAM Expo awards ceremony at the Nevada County Fairgrounds. 
 

This year’s exam consists of 20 questions, plus two additional “Challenge” problems (137 points total). 
The first 20 questions include math (5th Grade Math, 6th Grade Math, Pre-Algebra) topics typically 
covered in your 5th and 6th grade classes. Many are based on the Common Core standards (CCSS).  
 

Note that there are more problems than can reasonably be completed in the allotted time. You are 
not expected to complete the test. This is intentional. You will face similar circumstances as you move 
into higher levels of education. The SAT/ACT and high school or college entrance exams are a few 
examples. You should consider the number of points awarded for each problem. They are not the 
same. The easier problems will earn you fewer points than the more difficult problems. Be sure that 
you do not dwell too long on a problem, especially if it is not worth many points. 
 

Most problems should be able to be answered in the space provided. If more space is required, you may 
request a blank sheet of paper to use. Calculators may be used, but phones or any other electronic 
devices are not allowed in the testing area.   GOOD LUCK! 

 
* If you need a bathroom break during the test, please raise your hand and a proctor will assist you. *  
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2020 STEAM Expo/TechTest Jr.  
Math Problems (5th/6th Grade Version) 

 

The point value for each question is listed next to it.  
Higher point values indicate a more difficult problem. 

 
Problem #1 
Topic: Percent Problems 
Points: 5 
“The Grass is Always Greener…”  
 

Millie just finished her first week mowing lawns for her 
new company, “Millie’s Mowers”. She mowed 28 
lawns, which is 17% of the lawns she plans to mow by 
the end of the 28-day month. If she sticks to her plan, 
how many lawns will she have mowed by the end of the month? 
Show your work.  
 
Solution: 
Sanity Check: If she mowed 28 lawns and that is only 17% of the total, then the total obviously 
must be a number greater than 28.  
If you set up an equivalent ratio, it would be: 

(28/total) = (17%/100%) 
Cross-multiplying will yield: 

(.17)*(total) = (28)*(1), or .17t=28 
Dividing both sides by the coefficient yields: 

total/.17 = 28/.17 
total = 164.7 lawns 

Therefore, the total number of lawns will be around 164-165 by the end of the month. Note that 
the fact that it is a 28-day month is irrelevant, or a red herring. 
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Problem #2 
Topic: Basic Algebra 
Points: 4 
“You’re on the Right Track”  
 

To begin with, there were some people on a train. At the 
next stop, 19 people got off. At the next stop after that, 
17 people got on. At that point, there were 65 people on 
the train. How many were on the train to begin with? 
Show your work.  
 
Solution: 
Define N to be the initial number of people on the train. 
Using Algebra: N – 19 + 17 = 65, so N = 65 + 19 – 17 = 67. 
 
Working backward: you can draw a number line (see below), mark 65 on it; go 17 places left (to 
undo the "17 people got on") and 19 places right (to undo the "19 people got off"): you end with 
there being 67 people on the train to start with. 
 
 
 
 
 
 
 
 
 
Problem #3 
Topic: Unit Rate; Ratios 
Points: 5 
“Child’s Play…if You’re a Smart Child”  
 

It takes 5 toy makers 5 minutes to make 5 of the toys at the 
right. At that rate, how long would it take for 100 toy makers 
to make 100 of those toys? 
Show and explain your work.  
 
Solution: 
Each toy maker takes 5 minutes to make one toy, so 100 of them will take 5 minutes to make 
100. 
Alternately, since the number of toy makers increased by a factor of 20, and the number of toys 
also increased by a factor of 20, the total time to do the job will stay the same. 
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Problem #4 
Topic: Number Theory 
Points: 7 
“LET-TER Rip” 
 

Four different digits A, B, C, and D are used to make the two-
digit positive integers AB and CD. What is the greatest possible 
value of the product AB x CD? For example, if you chose A=2, 
B=4, C=6, and D=8, you would have AB x CD = 24 x 68 = 1,632. 
Show and explain your work.  
 
Solution: 
All four digits must be as large as possible, so they must be 6, 7, 8, and 9. Maximizing the tens 
digits will maximize the product. Therefore, the tens digits must be 8 and 9; the units digits must 
then be 7 and 6. There are then just two possibilities: 87 x 96 = 8352, and 86 x 97 = 8342. Thus, 
87 x 96 = 8352 would be the correct answer. 

 
 
 
Problem #5 
Topic: Fractions 
Points: 5 
“Time is of the Essence” 
 

At 6 o'clock, the town hall clock strikes six times. It takes 30 seconds 
from the first strike to the last strike. How long does it take the clock 
to strike 12 times at noon? Show and explain your work.  
 
 
 
 
Solution: 
There are five intervals between the six strikes of the clock [shown on a number line DIAGRAM 
with 12 equally spaced dots], so each interval takes 30/5 = 6 seconds. At noon, the remaining six 
intervals will take 36 seconds more, for a total of 66 seconds. 
 
Another way to look at it is that it takes one less time interval (or n – 1) than the number of 
strikes. For example, there are 0 time intervals for one strike; 1 interval between two strikes; 2 
intervals between three strikes, etc…  So, for 6 strikes, there would be n -1, or 5 intervals. If it 
took 30 seconds for 6 strikes, that means that each interval would be 30/5, or 6 seconds. 
Therefore, for 12 strikes there would be n – 1, or 11, intervals.  
11 intervals x 6 seconds = a total of 66 seconds. 
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Problem #6 
Topic: Solving Linear Equations 
Points: 7 
“You’re on the Right Track Now” 
 
A nonstop electric train leaves Chicago for New York 
at 60 miles per hour. At the same time, a nonstop 
diesel train leaves New York for Chicago at 40 miles 
per hour. How far apart will the trains be one hour before they pass one another? Show your 
work.  
 
 
Solution: 
In the last hour before meeting, the first train will go 60 miles (its speed being 60 mph), and the 
second train will go 40 miles (its speed being 40 mph). Therefore, they will be 60 + 40, or 100 
miles apart one hour before they pass one another. The fact that one is electric and one is diesel 
is irrelevant, or a red-herring. 
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Problem #7 
Topic: Rates 
Points: 6 
“The New Normal” 
 

You were just notified of an upcoming PSPS power outage 
and wanted to make sure you were prepared. Your generator 
uses .25 gallons of gasoline per hour. The tank holds 3.5 
gallons. Given that, approximately how long will your 
generator run before running out of gas? Show your work. 
 
Solution: 
- Gas available = 3.5 gal 
- Usage rate = .25 g/h (or 4 hours per gallon) 
- Time = (3.5 g)/.25g/h)  (or 4 h/g x 3.5 g) = 14 hours 
 
 
Problem #8 
Topic: Number Theory 
Points: 6 
“Chew on This for a While”  
 

An unopened box of Nutty Nuggets cereal weighs 726 g and 
contains a "net weight" of 581 g of cereal. After breakfast on 
Monday, Donnie found that his box of Nutty Nuggets weighed 628 
grams. In grams, how much cereal was left in the box? 
NOTE: “Net Weight” refers to the amount of actual product and 
does not include the packaging (in this case, the box). 
 
 
 
 
Solution: 
Find the weight loss (full box minus present weight), and then subtract that weight loss from the 
original net weight, 581 grams. The weight loss is 726 – 628 = 98 g, so there is 581 – 98 = 483 g 
of Nutty Nuggets left in the box. 
 
OR, find the weight of the empty box (the "tare" weight): It's 726 – 581 = 145 g. Then if the box 
weighs 628 g, there must be 628 – 145 = 483 g of cereal left. (The nice thing about knowing the 
tare weight is that If Donnie weighs the box again, he'll need only one subtraction to find the 
weight of the remaining cereal.  
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Problem #9 
Topic: Functions and Equations 
Points: 6 
“Full STEAM Ahead!” 
 
To make some extra spending money, you are offering a summer 
robotics camp to Nevada County middle school students. As the 
organizer, you need to pay $2500 to Sierra College to rent their 
state-of-the-art lab facility where you will run the camp. To 
advertise, you ran an ad in The Union for $200. In addition, you 
need to buy $1000 worth of Lego Mindstorm robotics equipment 
and supplies. The Nevada County Superintendent of Schools 
Office, hearing about your fabulous plan, gave you a $500 grant to help kickstart the camp. If 
the participants pay $100 each to attend, how many campers will you need to register in order 
to break even? Show your work.  
 
 
Solution: 
Your costs are the $2500 lab fee, the $200 advertising fee, and the $1000 cost for parts for a 
total of $3700. Your grant of $500 decreased your costs to $3200. At $100 per participant, to 
break even, you must get $3200/$100, or 32 participants. 
 
 
 
Problem #10 
Topic: Ratios and Rates 
Points: 5 
“We Are the Champions!” 
 

You are planning a big party after your school won the county 
championship. You would like to purchase blue and white balloons, and 
you need the same number of each. Unfortunately, the blue ones only 
come in packs of 12 and the white ones only come in packs of 16. In order 
to have the same number of balloons, how many packages of blue balloons 
will you have to purchase? Describe your method for solving and show your work. 
 
Solution: 
This is a Least Common Multiple (LCM) problem. You need to find the smallest number that 12 
and 16 both go into evenly. There are a number of ways to determine the LCM, including using 
factor trees, but all will yield the same answer. In this case, the LCM of 12 and 16 is 48. Once 
you have found that, you can answer the question of how many packages of blue balloons you 
will need to purchase. Since there are 12 per package, to get 48 you will need to purchase 4 
packages. Since there are 16 white balloons per package, you will only need 3 of those. 
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Problem #11 
Topic: Ratio and Rates 
Points: 4 
“Party Like It’s 2020” 
 

Now that you’ve purchased your supplies for the big 
party, it’s time to start setting up. You know that 
you can set up 3 tables in 39 minutes. Given that, 
how many tables would you be able to completely 
set up in two and a half hours?  
Show your work.  
 
Solution: 
If it takes 39 minutes to set 3 tables, that means it takes 39/3, or 13 minutes, to set up one 
table. Two and a half hours would be (60 x 2.5), or 150 minutes. Given that, the number of 
tables set up would be (150 minutes/13 minutes), or roughly 11.5 tables. Since the question 
asked for tables that could be “completely” set up, the answer would be 11. 

 
 
 
Problem #12 
Topic: Percentages 
Points: 6 
“I’m Feeling Left Out – That’s Just Not Right!”  
 

In an amazing coincidence, the town of Leftville, in the 
very right side of the state, was almost entirely 
comprised of left-handed people. According to the last 
census, it turns out that .01% of the population was 
right-handed. If there are 234,567 people in Leftville, 
how many would you expect to be right-handed? Show your work. 
 
Solution: 
People often get confused when working with percentages greater than 100% or less than 1%. 
The same rule applies for those percentages. You divide the percent by 100 and then multiply. In 
this case, that would give you: 
 
 Righties = (.01/100) x (234,567) 
 Righties = .0001 x 234,567 
 Righties = 23.4567, or roughly 23 right-handed people 
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Problem #13 
Topic: Rates 
Points: 5 
“Speed is irrelevant if you are going in the wrong 
direction.” – Mahatma Gandhi 
 
A speed of 60 miles per hour is equal to approximately 
26.8 meters per second. If the speed limit in a school 
zone is 15 miles per hour, what is that speed limit in meters per second? 
Show your work.  
 
Solution: 
The conversion between meters and miles is not given, but it is not needed. Since 15 mph is ¼ of 
60 mph, then the answer will be ¼ of 26.8 meters per second. Thus, the school zone speed limit 
in meters per second is 26.8/4, or roughly 6.7 meters per second. 

 
 
 
Problem #14 
Topic: Percentages 
Points: 4 
“Driving a Hard Bargain” 
 
In 2019, the Kelley Blue Book (a publication that 
rates the value of used vehicles) said that the 
estimated average cost of a light-duty vehicle in the 
U.S. stood at $38,259. The average vehicle loses 49.6% of its original value after five years. If 
that holds true, then how much would the average 2019 vehicle be worth at the end of five 
years? Show your work.  

 
Solution: 
The value lost is $38,259 x 0.496 = $18,796.46, so the value left is $38,259 – $18,796.46 = 
$19,282.54. 
Another way to solve it, which takes a little less work: 
The vehicle will have 100% – 49.6% = 50.4% of its value left. And $38,259 x 0.504 = $19,282.54. 
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Problem #15 
Topic: Rates 
Points: 5 
“A Vicious Cycle” 
 
Being very competitive, Spencer and Ethan decided to see 
who could ride a bike farther. Spencer gave it all he had 
and biked for 2 and a half hours at a speed of 18 miles per 
hour. Ethan decided to take a leisurely ride, so he biked at a speed of 12.5 miles per hour for 
3.6 hours. Who biked farther and by how much? 
Show your work.  
 
Solution: 
Using the distance = rate x time (or d=rt) formula, the distance is equal to the rate times the 
amount of time. In this case, Spencer rode his bike at a rate of 18 mph for 2.5 hours, so his 
distance was 18 mph x 2.5 h, or 45 miles. Ethan rode his bike at a rate of 12.5 mph for 3.6 hours, 
so his distance was 12.5 mph x 3.6 h, or 45 miles. They both rode the same distance. 

 
 
 
 
Problem #16 
Topic: Fractions 
Points: 4 
“Who You Gonna Call?”  
 

Cody made a huge batch of slime to sell at his school’s open 
house in order to make some extra cash. He made 75 cups and 
plans to sell it in 1/3-cup jars. How many jars will he need? 
Show your work.  
 
 
Solution: 
Packaging the slime in 1/3 cup jars means he’ll get three jars for every cup of slime he has. 
Therefore, he’ll need 3 x 75, or 225 jars. This is the same as simply dividing 75 by 1/3. 
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Problem #17 
Topic: Equations 
Points: 6 
“Cody Seems a Bit Odd…” 
 

Cody’s iguana weighs 7 times as much as his hedgehog. 
Together they weigh 12 pounds. How much does each one 
weigh? 
 
 
 
 
Solution: 
If we define h to be the weight of his hedgehog, then his iguana’s weight would be 7h. Adding 
both weights would be h + 7h, which is a total of 12 pounds. That gives us: 
 h + 7h = 12 
 8h = 12 
 h = 12/8 = 1.5 
 
Therefore, the hedgehog weighs 1.5 pounds and the iguana is 7 times that amount, or 10.5 
pounds. 
 
 
 
Problem #18 
Topic: Functions 
Points: 6 
“Mama Mia!” 
 

Mario and Luigi went to Pete’s Pizza to get dinner for 
their family. Each pizza cost $15.95 and they had a 
coupon good for $8 off their total purchase.  

A) Write an equation that represents the total 
cost for n number of pizzas. 

B) Determine how much the bill would be if they 
decided to buy 6 pizzas. 

Show your work. 
 
Solution: 
The cost of n pizzas would be 15.95 x n, or 15.95n. The $8 discount would reduce the cost, so  
the total for n pizzas would be 15.95n – 8. 
If they decided to buy 6 pizzas, then n would be equal to 6. You would substitute that into the 
equation in part A, making the cost for 6 pizzas be $15.95(6) – 8, or $87.70. 
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Problem #19 
Topic: Statistical Measurements 
Points: 7 
“This One Drives Me MAD!” 
 

Jorge’s test scores so far this semester are listed in the table below. Using the data in the table, 
determine the following: 

1) The mean of the data 
2) The median of the data  
3) The mode of the data 
4) The MAD (Mean Absolute 

Deviation) of the data 
 
Show and/or explain your work. 
 
Solution: 

1) The total of his scores is 1098 and there are 12 scores. Therefore, the mean is 1098/12, 
or 91.5. 

2) Listing the scores from lowest to highest, you get: 
74, 88, 88, 90, 91, 94, 94, 94, 95, 95, 95, 100 
Since there is an even number of samples, the median would be the average of the 
middle two, both of which are 94. Therefore, the median is 94. 

3) There are two scores that appear the most frequently (3 times). They are 94 and 95. 
Therefore, the modes are 94 and 95. 

4) The MAD is calculated by taking the absolute value of the difference between each score 
and the mean, and then finding the average (or mean) of those results. For the data 
above, the differences are: 
17.5, 3.5, 3.5, 1.5, 0.5, 2.5, 2.5, 2.5, 3.5, 3.5, 3.5, 8.5 
The sum of the differences is 53. Therefore, the MAD is 53/12, or 4.42. 
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Problem #20 
Topic: Manipulating Algebraic Equations 
Points: 6 
“Par for the Course” 
 
A putter and a golf ball together cost $110. The putter costs 
$100 more than the ball. How much does the ball cost?  
Show and explain your work. 
 
 
Solution: 
Although the tendency may be to jump to the conclusion that the putter is $100 and the ball is 
$10, that doesn’t quite add up (that makes the putter only $90 more than the ball). It’s better to 
use Algebra to solve it… 
If we define B to be the cost of the ball, then the putter, being $100 more, would be (B + 100). 
The cost of both items is $110. Therefore, we can write: 
 
 (B) + (B + 100) = 110 then, using algebra we solve… 
 2B + 100 = 110  combine like terms 
 2B = 10  subtract 100 from both sides 
 B = 5   divide both sides by 2 
 
Therefore, the ball cost $5 and the putter cost $105. Together, they add up to $110. 
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Welcome to the 2020 Challenge Page 
 

TechTest Jr. Challenge Problems: 
 

The previous problems were based on concepts commonly taught in 5th and 6th grade math.  
 
The next two problems may involve concepts that go beyond the 5th/6th grade level. These additional 
problems are included in order to provide a challenge to those students who have gone on to more 
advanced levels of mathematics. As a result, they are worth more points. Do not feel obligated to 
attempt these. 
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Challenge Problem #1 
 
Problem #21: 
Topic: Geometry 
Points: 15 
“Changes in Latitudes, Changes in Attitudes”  
 

The Earth is very nearly a perfect sphere, and its 
circumference is very nearly 40,000 km. Red Bluff, 
California is at latitude 40.1785°. Almost due south of 
Red Bluff is Willows, California, at latitude 39.5243°. 
Given that, what is the distance, in kilometers, between 
the two towns?  
Note: the degree of latitude represents the angle 
relative to the equator, with the equator being at 0° and 
the north pole being at 90°.  
Express your answer rounded to two decimal places. 
Show and explain your work, and draw a diagram that 
supports your work. 
 
Solution: 
Given that the circumference of the Earth is 40,000 km, 
then the distance from the equator (at 0°) to the north 
pole (at 90°) would be ¼ of that, since it is ¼ of the 
circumference. That makes the distance 10,000 km.  
The distance between the two latitudes is the difference 
of their angles, or 40.1785° - 39.5243°, which is 0.6542°. 
This is 0.6542/90, or .7269% of the 10,000 km distance 
from the equator to the pole. 0.7269% of 10,000 km is 
72.69 km. 
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Challenge Problem #2 
 
 
Problem #22 
Topic: Volume 
Points: 13 
“MASS Hysteria!”  
 
The AJA Video cafeteria (in which you may be 
taking this test) measures 11.5 meters wide 
by 17.2 meters long by 4.5 meters high.  
The density of air at room temperature is  
1.2 kg/m3. To the nearest kilogram, estimate the mass of the air in the cafeteria. 
Show and explain your work. 
 
Solution: 
If the room is 11.5 m x 17.2 m x 4.5 m, the volume is (11.5 x 17.2 x 4.5), or 890.1 m3. Since the 
mass of the air is x 1.2 kg/m3, then the mass would be 890.1 m3x 1.2 kg/m3, or 1,068.12 kg. 
That’s more than one ton of air! 
 


