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Name:   Test #:    
 

  

 
 
 

 

Welcome to the 2019 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 2019 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, as well as for the 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, April 6th at the 
STEAM Expo awards ceremony at the Nevada County Fairgrounds. 
 

This year’s 7th/8th grade version of the exam consists of 25 questions (130 points total). The 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. *  



Page 2  

  



Page 3  

2019 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: Operations Using Polynomials 
Points: 3 
“The PEMDAS Strikes Back!” 
 

Simplify the following, showing your intermediate steps (show your work): 
2(3x + 3yz) – 2z(x – 6y) + 4z(0.5x) – ½(15x – 6xz + 12)  
 
 
 
 
 
 
 
 
 
Problem #2: 
Topic: Geometry 
Points: 2 
“Going in Circles” 
 

Yosemite National Park has an area of 1189 square miles. To the nearest mile, what is the 
diameter of a circle with that area? Show your work. 
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Problem #3: 
Topic: Basic Geometry 
Points: 6 
“Barreling Through to a Solution” 
 

A round barrel was sitting in the yard during a week of heavy rain. On top of 
the barrel was a piece of wood with two circular openings cut into it (see 
diagram). After the storm cleared, there was 2.7 in. of water in the barrel. How 

much rain had fallen during the week? Show your work. 
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Problem #4: 
Topic: Angles and Trigonometric Ratios 
Points: 5 
“That’s a FAIR Question” 
 

You are designing a chair swing ride for the Nevada County 
Fair. The swing ropes are 5 meters long (see diagram at 
right). When fully extended, they form a 29-degree angle 
with the pole, as shown. For safety, you want the chairs to 
be 2.75 meters above the ground when fully extended. 
How tall should the pole (h) be? Show and explain your 
work. 
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Problem #5: 
Topic: Algebraic Manipulations 
Points: 9 
 

 “A RADICAL Solution ” 
The two solutions of any quadratic equation of the form ax2 + bx + c = 0 are given by the 
quadratic formula: 

		

-b± b2 - 4ac

2a
 

 

Note: That formula yields two solutions because of the plus-or-minus () sign – one solution 
corresponds to the + sign choice and the other to the – sign choice. 
 

In terms of a, b, and c, what is the arithmetic mean of the two solutions? Show and explain your 
work.  
 

TIP: First, separate each solution of the quadratic equation into two parts. 
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Problem #6: 
Topic: Algebra 
Points: 5 
“A Very Weighty Problem” 
 

In Lewis Carroll’s Through the Looking-Glass, Tweedledum says, “The sum of your weight and 
twice mine is 361 pounds.” Tweedledee answers, “Contrariwise, the sum of your weight and 
twice mine is 362 pounds.” Show your work in the following: 
 

A) Write equations expressing these two relations between the weights of Tweedledum (M) 
and Tweedledee (E).  

 

B) Who weighs more, and by how much? 
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Problem #7: 
Topic: Geometry/Area 
Points: 6 
“This One May Get Your Goat” 
 

A goat is fastened by a 3-meter rope to an exterior wall of a 
square shed, as shown to the right. To the nearest square 
meter, what is the area of the large yard surrounding the 
shed that the goat can cover? For simplicity, treat the goat 
as just a point at the end of the rope. Show your work. 
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Problem #8: 
Topic: Geometry/Area 
Points: 4 
“No Room for Error” 
 

The ratio of the length of a rectangular room to its width is 5:3. The perimeter of the room is 48 
feet. What is the area of the room? Show and explain your work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem #9: 
Topic: Counting/Probability 
Points: 3 
“And the Winner Is… ” 
 

Six kids are in a TechTest Jr. competition in which first, second, and third prizes will be awarded. 
In how many ways might those prizes be awarded? Show your work. 
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Problem #10: 
Topic: Counting/Probability 
Points: 3 
“A Working Committee” 
 

Five students are candidates to be chosen for a three-person committee. How many different 
three-member committees could be chosen? Show your work. 
 
 
 
 
 
 
 
 
 
 
 
 
Problem #11: 
Topic: Counting/Probability 
Points: 6 
“What are the Odds???” 
 

To play the California Mega Millions Lottery, you pick 5 numbers between 1 and 70, plus one 
MEGA number from 1 to 25. Show your work in the following: 
 

A)  What is your probability of winning (picking all six numbers)? 
 

B) To guarantee that you would win, you could select every possible combination, which 
would be the number you calculated in part A. If you bought one gallon of gas for every 
possible combination and had a car that got 30mpg, how far would you be able to drive?  
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Problem #12: 
Topic: Algebra – Distance, Time and Speed 
Points: 9 
“Lapping up the Challenge” 
 

Hank and Bill are running laps on the high school track, which is a quarter-mile oval. Hank runs 
at a steady pace of 6 minutes per mile; Bill runs at a (slower) steady pace of 7 minutes per mile. 
They begin running at the starting line together. How long after they begin running will Hank 
first "lap" Bill, having run one more circuit of the track than Bill? Express your answer in 
minutes and seconds. Show and explain your work. 
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Problem #13: 
Topic: Algebra – Distance, Time and Speed 
Points: 6 
“Up the Creek Without a Paddle!” 
 

Brigid rows three miles upriver 
from point A to point B, turns 
around immediately and rows 
back to point A. The river flows 
at a steady 3 miles per hour. In 
still water, Brigid rows at 6 miles 
per hour. Show and explain your 
work in the following: If she 
rows at this same pace on the 
river, 
 

A) How long does it take her to make the six-mile round trip?  
 

B) What is her average speed for the round trip? Express your answer to the nearest tenth of 
a mile per hour. 
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Problem #14: 
Topic: Counting/Probability of Compound Events 
Points: 3 
“Let’s See You Get Out of This One!” 
 

To get to the next room of an Escape Room, you must do the following: 
1) Blindly pick a blue marble from a bag containing 25 red, 15 blue and 10 yellow marbles. 
2) Roll a six-sided die and get an odd number greater than 1. 

 

What is the probability that you will succeed and move to the next room? Show and explain 
your work. 
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Problem #15: 
Topic: Algebra – Weighted Average/Mixtures 
Points: 5 
“Could be Trouble Brewing…” 
 

You are running a small, private 
coffee shop and have two popular 
varieties: Telestream Bold, which 
sells for $11.75 per pound, and AJA 
Video Medium, which sells for $9.50 
per pound. You want to create a new 
blend. You want to sell the new 
blend for an even $10.00 per pound. 
 

How much of the AJA Video Medium 
beans will you have to mix with 4 
pounds of the Telestream Bold beans to create the $10/lb. TechTest Supreme Blend? Show and 
explain your work. 
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Problem #16: 
Topic: Algebra – Manipulating Equations to Solve for a Variable 
Points: 5 
 

“Aaaahhh…That’s Music to my Ears”” 
Branford watches a pickup truck 
drive directly away at speed v. 
Sitting in the back of the truck, 
Branford's brother, Wynton, plays the 
note A, whose frequency is f0 = 440 Hz, 
on his trumpet. Branford, a musician 
with perfect pitch, hears the note G-
sharp, f = 415.3 Hz. The frequencies f and f0 are related by the Doppler effect formula:   
 

		

f = f
0

V

V +v

æ

èç
ö

ø÷
 

 
where V = 343 m/s is the speed of sound in air at 20 °C. To the nearest meter per second, what 
is v, the speed of the truck? Show your work. TIP: be sure to distinguish between big-V and 
little-v. 
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Problem #17: 
Topic: Algebra – Weighted Average 
Points: 3 
“Not Your Average Problem…or Maybe it Is!” 
 

In the freezer case at Grocery Outlet are 49 frozen turkeys. Twenty weigh 12 lb, 17 weigh 
12.5 lb, 8 weigh 13 lb, and four weigh 14 lb. What is the average weight of the turkeys? Express 
your answer to the nearest tenth of a pound. Show and explain your work. 
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Problem #18: 
Topic: Unit Conversion 
Points: 8 
“The Empire Strides Back” 
 

Since they had so much fun in the previous Western States Endurance Run, Yvonne and Thierry 
decided to partake in the agony again. As they were running, Yvonne mentioned that she was 
averaging a 6-mph pace. Being from Switzerland, where they use the metric system, Thierry 
couldn’t process that. Convert 6 mph to meters per second. 
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Problem #19: 
Topic: Coordinate Geometry 
Points: 9 
“Mapping out a Solution” 
 

For x > 0, the perimeter of the triangle with vertices (0, 0), (b, 0) and (b, 5) is 30 units. Show and 
explain your work in the following: 
 

A) What is the value of b? 
 

B) What is the area of the triangle? 
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Problem #20: 
Topic: Triangle calculations 
Points: 8 
“Lean on Me ” 
 

A 6-ft ladder is leaning against a wall so that 
the base of the ladder makes a 45° angle with 
the floor (i.e., ϴ in the drawing on the left is 
45°). The base of the ladder is then pushed in 
2/3 of the way toward the wall. How much 
farther up the wall does the top of the ladder 
rise? Express your answer as a decimal to the 
nearest hundredth of a foot. Show and explain 
your work. 
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Problem #21: 
Topic: PYTHAGORAS in 3-D: Length of a body diagonal. 
Points: 6 
“Workin’ all the Angles” 
 
A 4 m x 8 m room, 3 m high, is 
shown in the diagram to the right. 
To the nearest centimeter, what is 
the straight-line distance between 
"body diagonal" corners A and B? 

Show and explain your work. 
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Problem #22: 
Topic: Algebra - Percentages 
Points: 5 
“The Bulls and the Bears Battle it to the End” 
 

The Dow Jones Industrial Average (DJIA, or "the Dow") tracks the stock prices of 30 large US 
companies, and is taken to provide a general representation of the U.S. economy. Imagine that 
the DJIA drops by 5% on each of the five days the New York Stock Exchange is open one week, 
and then rises by 5% on each of the five days the next week. To two decimal places, by what 
percentage would the DJIA rise or fall over the course of those two weeks? Show and explain 
your work. TIP: the answer is not zero. 
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Problem #23: 
Topic: Percentages 
Points: 3 
“Check This Out!” 
 

My grocery bill at Raley's recently was $63.10. My receipt listed a "total saving" of $3.70, and 
then stated the percentage saving. To one decimal place, what was the percentage I saved? 
Show and explain your work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem #24: 
Topic: Percentages 
Points: 3 
“Just the Fats, Ma’am” 
 

"Reduced Fat" Triscuit crackers, which have 2.5 g of fat per six-cracker serving, are said to have 
25% less fat than original Triscuits. To two significant figures, how many grams of fat are there 
in one original Triscuit cracker? Show and explain your work. 
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Problem #25: 
Topic: Algebra – Compound Interest 
Points: 5 
“Investments Are So INTERESTing” 
 

Telestream invested $2.8 million in an account that earned 5.3% compounded monthly. After 
60 months, how much was in the account? Show and explain your work. 
 


