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Name:   Test #:    
 

 
 

Welcome to the 2020 Individual 
7th/8th 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 26 questions plus two additional “Challenge” problems (176 points total). 
The first 25 questions include math (Pre-Algebra, Algebra and Geometry) topics typically covered in your 
7th and 8th 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 (7th/8th 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: 7 
“A Wrinkle in Time”  
 

A small 15-gram tube of prescription skin cream, containing 0.05% 
active ingredient by weight, costs $49.10. How much does the active 
ingredient in that tube cost per gram? Show and explain your work. 
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Problem #2 
Topic: Percentages 
Points: 6 
“Getting Some Gnarly Air” 
 

In a recent “Back-to-School” sale, Best Buy put an 
Apple MacBook Air on sale for 15% off the regular 
price. One week later, they discounted it by $95. 
Finally, they took another 20% off. The final sale 
price was $650. How much was the original, regular price? 
Show and explain your work. 
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Problem #3 
Topic: Equivalent Rates 
Points: 6 
“Child’s Play…if You’re a Smart Child”  
 

It takes 15 toy makers 2 hours to make 5 toys. How long 
would it take for 70 toy makers to make 100 toys? You may 
specify in minutes or hours. Show and explain your work.   
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Problem #4 
Topic: Number Theory 
Points: 4 
“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. 
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Problem #5 
Topic: Volume 
Points: 8 
“MASS Hysteria!”  
 
The Telestream conference room (in which you may 
be taking this test) measures 43.5 feet wide by 54.3 
feet long by 4.5 meters high. The density of air at 
room temperature and at Telestream’s elevation is 
0.95 kg/m3. One meter is equivalent to 3.28 feet. To 
the nearest kilogram, estimate the mass of the air in the Telestream conference room. Show 
your work. 
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Problem #6 
Topic: Fractions 
Points: 4 
“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 your work. 
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Problem #7 
Topic: Solving Linear Equations 
Points: 5 
“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.  
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Problem #8 
Topic: Geometry, Angle Theory 
Points: 8 
“Changes in Latitudes, Changes in Attitudes”  
 

The Earth is very nearly a perfect sphere, and its 
circumference is very nearly 40,000 km. Perth, the capital 
and largest city of Western Australia, is at latitude 31° 57 
minutes south of the equator. Beijing, the capital city of 
China, is at latitude 40° 34 minutes north of the equator, and 
is almost due north of Perth. Given that, what is the distance, 
in kilometers, between the two towns?  
Notes: the degree of latitude represents the angle relative to 
the equator, with the equator being at 0° and the north pole 
being at 90°. Angles are measured in degrees and minutes. A 
minute is 1/60th of a degree. 
Express your answer rounded to two decimal places. Show and explain your work, and draw a 
diagram that supports your work. 
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Problem #9 
Topic: Solving Linear Equations 
Points: 4 
“The New Normal”  
 

You were just notified of an upcoming power outage 
and wanted to make sure you were prepared. Your 
generator uses .22 gallons of gasoline per hour. The 
tank holds 3.3 gallons. The gas gauge said it was at ¾ 
full. Given that information, approximately how long 
will your generator run before running out of gas? 
Show your work. 
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Problem #10 
Topic: Probability of Compound Events 
Points: 7 
“What are the odds?”  
 

While at the Nevada County Fair, you 
come upon a game of chance. The carny 
says that for $5.00, you can pick a card 
from a standard deck of cards. If you pick 
a red card or an ace, you will win $10. 
 

A) What is the probability that you will pick a red card or an ace (show your work)? 
 

B) Is winning $10 on your $5 bet a good deal for you? Why or why not (explain 
thoroughly)? 
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Problem #11 
Topic: Functions and Equations 
Points: 4 
“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 three ads, one in The 
Union, one on KVMR and one on KNCO, each costing $250. In 
addition, you need to buy $1350 worth of Lego Mindstorm robotics equipment and supplies. 
The Nevada County Superintendent of Schools Office, hearing about your fabulous plan, gave 
you a $1000 grant to help kickstart the camp. If the participants pay $200 each to attend, how 
many campers will you need to register in order to break even? Show and explain your work. 
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Problem #12 
Topic: Exponential Decay Functions 
Points: 9 
“Nuclear Fission under the Chemistree”  
 

The year is 2092. You are investigating an 
environmental disaster that happened way back in 
the year 2020. You found a sample of Plutonium-
241. The original amount of the sample in 2020 was 
230 grams. Knowing that it has a half-life of 14.4 
years (meaning that half of the sample decays every 
14.4 years), you were able to predict how much Plutonium-241 remained in the sample in the 
year 2092. How much remained?  
Show and explain your work. 
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Problem #13 
Topic: Systems of Equations 
Points: 6 
“On the Road Again”  
 

You and your family were invited to come to San 
Diego to receive your award for winning the 
2020 TechTest Jr. competition. You decided to 
rent a car and drive in style. Two rental agencies 
had the following deals: 
 Company A: $225 plus $.08 per mile 
 Company B: $195 plus $.17 per mile 
 

1) At what distance will the cost for each company’s option be the same? 
 

2) Using the less expensive company and assuming it is 600 miles from Grass Valley to San 
Diego, how much will your car rental cost be for the round trip (not counting gas)? 

 
Show your work. 
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Problem #14 
Topic: Area and Volume 
Points: 9 
“This One Definitely Measures Up” 
 
A rain gauge has a circular, plastic top that has a circumference 
of 12”. It drains into a cylindrical, glass tube that has a diameter 
of 1.5”. If the tube fills up to a height of 9.5”, how many inches 
of rain have fallen?  
Show your work. 
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Problem #15 
Topic: Statistics/Percentages 
Points: 6 
“Revenge of the Nerds!”  
 

You just received an acceptance letter to MIT, but it had a strange 
stipulation. You had to pass your AP Calc class with an A (90% or 

greater). There are 13 tests throughout 
the AP Calc class and you only have one test remaining. Your 
average is currently 91.5%. Being the analytical type, you 
immediately sit down and figure out what you need in order to end 
the class with an A average. What is the lowest score you can get 
on the final test and still maintain a 90% average? Show and 

explain your work.  
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Problem #16 
Topic: Probability 
Points: 6 
“That’s Music to my Ears…”  
 
Out of 1,000 people in a small town, 500 are members 
of a choir. Out of these 500 members in the choir, 100 
are men. Out of the 500 inhabitants that are not in the 
choir, 300 are men. What is the probability that a 
randomly drawn man (from the 1,000 inhabitants in the town) is a member of the choir? Show 
and explain your work. 
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Problem #17 
Topic: Unit Conversion 
Points: 7 
“Let it Shine, Let it Shine, Let it Shine…” 
 

Light travels at 186,282 miles per second. What would that 
be in kilometers per hour? Express your answer in correct 
scientific notation. Show your work.  
Note: 1 kilometer = 0.621371 miles 
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Problem #18 
Topic: Compound Interest 
Points: 5 
“A Very INTERESTing Problem”  
 
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 13% of its value 
each year. If that holds true, then how much would 
the average 2019 vehicle worth at the end of five 
years? At the end of seven years? Show your work. 
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Problem #19 
Topic: Solving Linear Equations 
Points: 9 
“This One is Shocking!” 
 
B&C Hardware sells a variety of portable 
generators that can be used during PG&E power 
outages. One of them has a generating capacity 
of 10,000 watts, and can run for 8 hours, at 50% 
of capacity, on 6.6 gallons of regular gasoline. 

A) If gasoline costs $3.99 per gallon, what is the cost per kilowatt-hour of electricity 
delivered by this generator? 
Note: a kilowatt-hour is equivalent to 1,000 watts of power provided for a period of one 
hour. 

B) By what factor is that unit cost of electricity greater than that of electricity delivered by 
PG&E, which is 15.59 cents per kilowatt-hour in Nevada County? 

Show your work. 
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Problem #20 
Topic: Equations 
Points: 4 
“This One Shouldn’t be Very Ruff to Solve” 
 

Corbin’s dog weighs 105 pounds. This is 7 times as much as 
his cat weighs. How much do both pets weigh together?  
Show your work.  
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Problem #21 
Topic: Manipulating Algebraic Equations 
Points: 4 
“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. 
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Problem #22 
Topic: Counting Theory, Patterns and Sequences 
Points: 3 
“A Sign of Things to Come”  
 

You have been asked to place colored placards 
under the seats in the 10th row at Levi’s Stadium 
for a display at halftime. The instructions were to 
place 6 different colors, one after another, 
starting at the 50 yard-line and working your way 
around the stadium. The order to use for the colors was red, gold, blue, white, green, orange, 
and then repeat the pattern over and over again.  
Since it was built in 2014, the Manager of Operations wanted to know what color the 2014th 
placard would be. Given the above pattern, what color would it be? Show/explain your work. 
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Problem #23 
Topic: Unit Conversion/Unit Rate, Operations with Integers 
Points: 6 
“Danger, Will Robinson!” 
 
A jet fighter pilot is being attacked and makes an evasive maneuver by 
diving straight down. He descends at a rate of 400 mph for 8.3 
seconds. In feet, how far has he descended? Show your work. 
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Problem #24 
Topic: Powers, Exponents and Scientific Notation 
Points: 4 
“Heavenly Bodies” 
 

While working on your Astronomy Merit Badge, 
you are scanning the skies at night with your Orion 
StarSeeker IV telescope and you spot two 
asteroids. One is very small – only 2.6 x 10-3 km in 
diameter. The second one is 1.3 x 105 km in 
diameter. How many times greater is the diameter of the second asteroid compared to the 
first? Specify your answer in both Scientific Notation and in Standard Form. Show your work. 
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Problem #25 
Topic: Probability 
Points: 5 
“I’ll Flip You for It”  
 

Sarah Thomas, the first female referee in the NFL, was 
practicing her pre-game coin toss. She tossed a coin 50 
times. The results were 20 heads and 30 tails.  
In this case, what is the experimental probability of 
tossing tails? What is the theoretical probability of 
tossing tails? Show your work for both. 
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Problem #26 
Topic: The Language of Algebra 
Points: 4 
“(Number) Crunch Time”  
 

A number is doubled and then divided by 5. The result is then 
decreased by 5 and then multiplied by 8. The square root of that 
result is 4. What is the number? Show your work. 
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Welcome to the 2020 Challenge Page 
 

TechTest Jr. Challenge Problems: 
 

The previous problems were based on concepts commonly taught in 7th and 8th grade math.  
 
The next two problems may involve concepts that go beyond the 7th/8th 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. 
  



Page 30  

Challenge Problem #1 
 
Problem #27: 
Topic: Linear Equations, Units Conversion 
Points: 15 
“Smooth as Ice!”  
 

US bobsled driver Codie Bascue simulated a new sled 
design and calculated that he could raise the sled’s 
average speed over a 0.75-mile course from 80.5 mph to 
80.8 mph. If his simulation was accurate, what would be 
the resulting difference in his time using the new 
design? Express your answer in seconds.  
Show your work and explain your thought process. 
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Challenge Problem #2 
 
Problem #28: 
Topic: Surface Area, Linear Equations 
Points: 15 
“I Have a Sinking Feeling About This One”  
 

A contractor needs to get a truck through a muddy 
area to drop off some supplies. The concern is that 
the truck may sink into the mud. There are two 
choices of trucks. The relevant information for 
each truck is listed in the table below.  
NOTE: The “Contact Area of Each Tire” in the table below represents the amount of surface 
area of each tire that is in contact with the ground. 
Which truck would be less likely to sink into the mud? Show your work and explain your 
thought process. 
 
 
 
 
 
 
 
 
 
 


