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Name:   Test #:    
 

  

 
 
 
 

Welcome to the 2019 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 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 exam consists of 20 questions (100 points total), plus three additional “Challenge” problems. 
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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2019 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: Basic Math 
Points: 5 
“Fuel for Thought” 
 

If gasoline costs $2.97 per gallon, diesel costs $3.56 per gallon, a gas car gets 32 miles per gallon 
(mpg) and a diesel gets 44 mpg, which is less expensive to drive per mile? Show your work.  
 
 
Solution: 

Gas: 32m/g x 1g/$2.97 = 32m/$2.97 = 10.77miles/dollar, or 9.29 cents per mile 

Diesel: 44m/g x 1g/$3.56 = 12.36miles/dollar, or 8.09 cents per mile 

 
 
 
 
 
 
Problem #2: 
Topic: Ordering Rational Numbers 
Points: 3 
“Order in the Court!” 
 

Order the following from greatest to least (if any are the exact same value, specify which). 

Show your work: 

4.435,   -|-1/3|,    3/(-10),    4.45,    -|(3 – |-3|)| 

 

Solution: 

The simplest method is to convert all terms to decimals: 

4.435 = 4.435 (2nd) 

-|-1/3| = -1.3 repeating (5th) 

3/(-10) = -1.3 (4th) 

4.45 = 4.45 (1st) 

-|(3-|-3|)| = 0 (3rd) 
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Problem #3: 
Topic: Basic Geometry (area) 
Points: 3  
“A Noteworthy Problem” 
 

A standard, legal-size piece of paper measures 8.5 inches by 
14 inches. If a one-inch border of paper is cut off from each 
of the four sides, how many square inches have been cut off? 
Show your work. 
 
 
Solution:  
EASY WAY: The "legal" sheet has an area of 8.5 x 14 = 119 
square inches. After the one-inch border is cut off, the 
remaining piece has area an area if 6.5 x 12 = 78 square 
inches (that's not the answer). The pieces cut off must therefore have an area of 119 – 78 = 41 
square inches.  
 
HARD WAY: carefully determine the net length of the four one-inch-wide border pieces. That 
should come out as 41 inches, which then immediately yields the answer above. 
 
 
 
 
 
Problem #4: 
Topic: Basic Geometry (circumference, distance, time) 
Points: 6 
“Going in Circles” 
 

Earth's orbit around the sun is very nearly a circle, with a radius of 93 million miles. In miles per 
second, what is the Earth's speed in its orbit? Express your answer to the nearest mile per 
second. Assume a 365-day year. Show and explain your work. 
 
Solution: 
In one year, the Earth makes a complete circle around the Sun. That distance (the circumference 
of the circle) is 2πr. It makes that circuit in 365 days, and one day has 24 x 60 x 60 = 86400 
seconds. So the Earth's speed is 
 

		
v =

2p ´93,000,000	miles

365´86,400	seconds
=18.53	miles/second 

 
To the nearest mile per second, the Earth's orbital speed is thus 19 miles per second. 
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Problem #5: 
Topic: Averages/Weighted Averaging 
Points: 5 
“Most puns about Averages are just plain MEAN” 
 

In the freezer case at Grocery Outlet are ten frozen turkeys, eight of them weighing 12 pounds 
and one each weighing 13 and 14 pounds. What is the average weight of the turkeys? Express 
your answer to the nearest tenth of a pound. Show your work. 
 
Solution: 
The net weight of the ten turkeys is (8 x 12) + 13 + 14 = 123 pounds, so their average weight is 
133/10 = 12.3 pounds. Intuitively, if there was only one of each turkey, the average would be in 
the middle (13 pounds). Because there are a lot more 12-pound turkeys, the average will be 
skewed toward that weight, as the result illustrated.  
 
 
 
Problem #6: 
Topic: Measurement 
Points: 2 
“How WOOD you solve this?” 
 

How many two-foot boards can be cut from two five-foot boards? Show your work. 
 
Solution:  
Only four; two from each of the five-foot boards. That leaves two one-foot boards, which do not 
add up to one two-foot board. 
 
 
Problem #7: 
Topic: Measurement 
Points: 4 
“String Theory…Simplified” 
 

Katie is given a piece of string 15 inches long and another piece 40 inches long. She is asked to 
cut them into pieces of equal length, to make them all as long as possible, and to use all the 
string she is given. How many pieces of string does she end up with, and how long are they? 
Show and explain your work. 
 
Solution: 
Katie gets 11 five-inch pieces, 3 from the 15-inch piece and 8 from the 40-inch piece. By cutting 
the two pieces of string into the longest possible equal-length pieces, Katie is in effect finding 
the largest possible number that "divides" into 15 and 40 evenly. That divisor, or factor, 5, is 
called the greatest common factor (GCF) of 15 and 40. 
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Problem #8: 
Topic: Fractions; Manipulating Fractions 
Points: 5 
“A Very Rational Problem” 
 

The denominator of a fraction is 20 more than the numerator. The fraction is not in lowest 
terms, but is equivalent to 3/4. What is the original fraction? Show and explain your work. 
 
Solution: 
One can just guess at it and find that 60/80 is the answer. We note that in the fraction ¾ the 
denominator is one more than the denominator. To make an equivalent fraction in which the 
denominator is 20 more than the denominator, just multiply both numerator and denominator 
of ¾ by 20: the answer is 60/80. 
 
Alternately, it can be solved algebraically: 
x/(x+20) = 3/4   (given) 
4x = 3(x+20)     (cross multiply) 
4x = 3x + 60      (simplify, using the distributive property) 
x = 60               (combine like terms) 
Answer = 60/80 
 
 
 
 
 
 
 
Problem #9: 
Topic: Basic Math 
Points: 2 
“You’re in the Money!!!” 
 

If twenty million dollars is to be divided evenly among four million people, how much money, in 
dollars, will each person receive? Show your work. 
 
Solution: 
To solve this in your head, note that both quantities are expressed in millions, so that the 
answer is just $20/4 = $5. To convince yourself that it's that easy, solve it with your calculator: 
$20,000,000/4,000,000 = $5.  
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Problem #10: 
Topic: Basic Geometry (area and volume) 
Points: 9 
“You BUTTER think this through carefully” 
 

Quarter-pound sticks of butter come in two 
shapes, both with square cross sections. The 
typical skinny "Elgin" stick, common in the 
eastern USA (but sold at COSTCO under the 
Kirkland brand), is 120 mm long and has a 31 
mm x 31 mm cross section. The typical 
"Western stubby" stick, found in all grocery 
stores in Nevada County, has a cross section of 38 mm x 38 mm. To the nearest millimeter, 
what is length of the Western stubby butter stick? Show and explain your work. 
 
Solution: 
The weights are the same, and it's all butter, so the densities are the same. The volumes must 
therefore be the same. The Elgin stick volume is 120 mm x 31 mm x 31 mm. The volume of the 
Western stick is LW2, where W = 38 mm and we are to find the length L. Equating those volumes 
and solving for L, we get L = 120 mm x 31 mm x 31 mm = 79.86 = 80 mm, to the nearest 
millimeter. That's 2/3 the length of the Elgin stick – it really is stubby! 
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Problem #11: 
Topic: Basic Math 
Points: 6 
“Grandma Knows Best” 
 

For breakfast each morning, Grandma has (among other things) a bowl of Nutty Nuggets cereal 
and a bowl of stewed prunes. She gets ten servings of cereal per box, and 26 servings of prunes 
per package. She buys cereal and prunes at the same time, in quantities such that she runs out 
of both at the same time. What is the smallest number of packages of prunes she buys to 
accomplish this? Show your work. 
 
Solution: 
If she is to run out of both cereal and prunes at the same time, Grandma must buy the same 
number of servings of each. That number is the least common multiple of 10 servings and 26 
servings, which is 2 x 5 x 13 = 130 servings. 
 
In this case, we can also just list the multiples of 26 until we found the first one that's also a 
multiple of 10: 26, 52, 78, 104, 130. And with 26 servings of prunes per package, that means 
that she buys 130/26 = 5 packages of prunes. At the same time, she buys 13 boxes of cereal. 
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Problem #12: 
Topic: Basic Math 
Points: 3 
“Learning to Share” 
 

Phil and Fritz evenly split the $1110 cost of food and drinks for a big family dinner party. When 
Sally learned this, she told them that she would pay enough so that the bill was shared evenly. 
How much did Sally pay to each of Phil and Fritz? Show and explain your work. 
 
Solution: 
To split the bill evenly three ways, each share must be $1110/3 = $370. Sally should pay Phil and 
Fritz (each) half of that amount, or $185. At that point, Phil and Fritz will each be out $550 – 
$185 = $370 too, splitting the bill evenly as Sally wanted. 
 
 
Problem #13: 
Topic: Basic Math (Addition) 
Points: 3 
“It just doesn’t add up…or does it?” 
 

The sum of the integers from 1 to 99 is 4950. What is the sum of the integers from 1 to 98? 
Show and explain your work. 
 
Solution: 
The given number 4950 is the sum of the integers from 1 to 98, plus 99. Therefore, the sum of 
the integers from 1 to 98 is 4950 – 99 = 4851.  
 
 
Problem #14: 
Topic: Geometric Sequences and Series 
Points: 5 
“World Series Time!” 
 

A) What is the sum of the geometric series 1 + 2 + 4? 
 

B) What is the sum of the geometric series 1 + 2 + 4 + 8 + 16 + 32? 
 

C) What pattern do you observe in those two sums? 
 

D) Given that pattern, what is likely to be the sum of the following geometric series: 
 

      1 + 2 + 4 + … + 2048? 
 
Solution: 
A) The sum for 1 + 2 + 4 is 7 
B) The sum for 1 + 2 + 4 + 8 + 16 + 32 is 63 
The pattern appears to be that the sum is one less than twice the last term. Given that… 
C) This sum is (2 x 2048) – 1 = 4096 – 1 = 4095. 
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Problem #15: 
Topic: Percentages; Discount and Mark-Up 
Points: 6 
“Sale-ing away” 
 

A jacket originally priced at $95 is marked down 20% during an end-of-season sale. When it still 
doesn’t sell, the store puts it on the clearance rack and takes an additional 15% off the marked-
down price. What is the new price of the jacket? Show your work. 
 
Solution: 
The multipliers corresponding to 20% and 15% discounts are 0.8 and 0.85, respectively. The 
compounded discount is 0.8 x 0.85 = 0.68, so the new price is 0.68 x 95 = $64.60. 
 
The school percentages way is to calculate the successive prices: $95 x 0.2 = $19, so the first sale 
price is 95 – 19 = $76. Now $76 x 0.15 = $11.40, so the final price is $76 – 11.40 = $64.60. 
 
Alternately, since the jacket is marked down 20%, that means it is on sale for 80% of the original 
price. Likewise for the additional 15% discount. The final price would be: 
$95*.8*.85 = $64.60. 
 
 
 
 
 
 
Problem #16: 
Topic: Percentages 
Points: 8 
“The Tour-de-Math” 
 

Last year a bicycle cost $160 and a helmet cost $40. This year the cost of the bicycle increased 
by 5% and the cost of the helmet increased by 10%. What was the percentage increase in the 
combined cost of the bicycle and the helmet? Show and explain your work. 
 
Solution: 
The new bicycle cost increase is 160 x 0.05 = $8, and the helmet cost increase is 40 x 0.1 = $4, so 
the total price increase is $12. The combined cost of bicycle and helmet was $200, so the 
percentage increase in that cost is (12/200) x 100% = 6%.  
NOTE that that percentage increase is much closer to the increase in the bicycle's price (5%) 
than to that in the helmet's price (10%). That's because this "weighted" average price increase is 
dominated by the increase in the more expensive item, the bicycle. 
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Problem #17: 
Topic: Percentages 
Points: 8 
“Noodle on this one…” 
 

Recently, Grocery Outlet was selling 9-ounce packages of ravioli for $2.99, and 16-ounce 
packages for $4.99. Which package was the better deal, and by what percentage was it cheaper 
than the other? Express your answer to the nearest whole percent. Show and explain your 
work. 
 
Solution: 
To compare the deals, we calculate the unit prices (price per ounce): they were 299/9 = 33.2222 
and 499/16 = 31.1875 cents per ounce. The 16-ounce package was the better deal. Dividing the 
lower unit price by the higher, we get 0.93875 = 93.88%, so the 16-ounce package is 6% cheaper 
per ounce. 
 
 
 
 
 
Problem #18: 
Topic: Percentages 
Points: 8 
“A LOT to Think About…” 
 

Ward is selling an undeveloped 300 ft x 1000 ft lot for $80,000. Given that there are 640 acres 
per square mile, what is the price of this lot per acre? Express your answer to the nearest 
dollar.  
TIP: If you don't set this up as a single extended calculation, don't round any intermediate 
results. 
 
Solution: 
We have two equivalences: 1 square mile = 5280 ft x 5280 ft, and 640 acres = 1 square mile. 
Together, they yield the equivalence 640 acres = 5280 ft x 5280 ft. Hence 
 

	

$80,000

300	ft´1000	ft
=

$80,000

300	ft´1000	ft
´
5280	ft´5280	ft

640	acres
= $11,616 /acre 

 
NOTE that if the lot dimensions are exact, the lot area is 6.887052341 acres. If you round that to 
6.89 acres, your answer will be $11,611 per acre, which is not exactly right. If you can help it, 
don't round intermediate results! Even better, set up your calculations so that you never re-
enter intermediate results. 
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Problem #19: 
Topic: Basic Geometry 
Points: 5 
“Getting in on the Ground Floor” 
 

Jenny is tiling the first floor in her house. Square floor tiles with 4-inch sides are 20 cents each, 
while square tiles with 6-inch sides are 40 cents each. How much will Jenny save if she tiles a  
4-ft x 6-ft floor with the 6-inch tiles instead of the 4-inch tiles? 
 
Solution: 
Both sizes of tile will exactly fit into a one-foot square, and 24 one-foot squares will exactly fit 
this 4-ft x 6-ft floor. Therefore, Jenny won't have to cut tiles. 
 
The floor area is 24 square feet. It takes nine 4 x 4 tiles to cover a square foot, so it will take 9 x 
24 = 216 of them to cover the floor. That will cost 216 x $0.20 = $43.20. 
 
However, it takes just four 6 x 6 tiles to cover a square foot, so it will take 4 x 24 = 96 of them to 
cover the floor. That will cost 96 x $0.40 = $38.40. Jenny will save $43.20 – 38.40 = $4.80. She 
will save some time, also. It's quicker to lay 96 tiles than to lay 216 of them. 
 
 
 
 
Problem #20: 
Topic: Basic Counting 
Points: 4 
“An Age-Old Problem” 
 

The three kids next door were born in 2010, 2012, and 2014. In what year will they turn 11, 13, 
and 15? Show that your answer is correct. 
 
Solution: 
The oldest (born in 2010) will turn 15 in 2025. The others, born at two-year intervals, will turn 13 
and 11 that year. That's all there is to it. Although, all kinds of other solutions are possible. 
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Welcome to the 2019 Challenge Page 
 

TechTest Jr. Challenge Problems: 
 

The previous problems were based on concepts commonly taught in 5th and 6th grade math.  
 
The next three 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. Do not feel obligated to attempt these. 
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Challenge Problem #1 
 
Challenge Problem #1: 
Topic: Basic Geometry 
Points: 12 
“Barreling Through to a Solution” 
 

A cubic, plastic barrel was sitting in the yard during a rain storm. 

On top of the barrel was a piece of wood with a rectangular 

opening cut into it that was three times as long as it was wide 

(see diagram). After the storm cleared, there was 2.7” of water 

in the barrel. How much rain had fallen? 

 

 

 

 

 

 

Solution: 

The area of the top of the barrel is 48” x 48”, or 2,304 in2. The dimensions of the opening are 

36”x12” (3 times as wide as tall), so the area of the opening is 36”x12”, or 432 in2. Therefore, 

the ratio of the barrel’s top to the opening is 2304:432, or 5 1/3 times. With 2.7” of water in the 

barrel, that means that the amount of rain that fell is 5 1/3 times as much, or 14.4”. 
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Challenge Problem #2 
 
Challenge Problem #2: 
Topic: Basic Geometry (Area); Measurement 
Points: 10 
“A LOT MORE to Think About” 
 

What is the side length of a square 40-acre parcel of land? Choose any suitable units for your 
answer.  
NOTE: There are 640 acres in a square mile.  
 
Solution: 
There are 640 acres in a square mile, so there are 640/40 = 16 x 40 acres in a square mile. If we 
imagine a square that's one mile on a side (that's one square mile!), we can draw 16 forty-acre 
squares within it, in a 4 x 4 grid SHOWN. Therefore, each forty-acre square is ¼ mile on a side. At 
5280 feet in a mile, that's also 5280/4 = 1320ft. 
 
You can also solve it as follows, given that there are 640 acres/sq mile: 

One square mile would be 5280x5280, or 27,878,400sf. 
Therefore, one acre would be 27,878,400/640, or 43,560sf. 
40 acres would be 40x43,560, or 1,742,400. 
One side of the square parcel would be √(1,742,400), or 1320ft. 
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Challenge Problem #3 
 
Challenge Problem #3: 
Topic: Determining Distance 
Points: 10 
“Luke Roadwalker - Minimizing the Distance Walked” 
 

Five friends (Abel, Baker, Charlie, Delia, and Elias) live along a road, at mile markers 1, 2, 3, 5, 
and 8, respectively. They agree to meet at whatever mile marker minimizes the total distance 
they all must travel to get there. At what mile marker do they meet, and what is the total 
distance 
the five 
must walk 
to get 
there?  
 
 
Solution: 
They meet at the three-mile marker (at Charlie's house), and the total distance they travel is ten 
miles. The key observation is that the net distance walked by Baker (from marker 2) and Delia 
(from marker 5) to any point P between those markers is 3 miles, no matter where P is. The 
diagram makes this clear: the distances 2 to P and 5 to P (which is the same as P to 5) add up to 
5 –2 = 3 miles. If point P is at mile marker 3, Charlie doesn't have to walk at all, so the net 
distance walked by Baker, Charlie, and Delia is 3 miles. 
 
Alternately, a list of distances can be constructed for each possibility: 

Meet at A: 0+1+2+4+7 = 14 miles 
Meet at B: 1+0+1+3+6 = 11 miles 
Meet at C: 2+1+0+2+5 = 10 miles 
Meet at D: 4+3+2+0+3 = 12 miles 
Meet at E: 7+6+5+3+0 = 21 miles 

Intuitively, you would expect a bit of an inverted, bell-shaped curve, with the total distances 
being the greatest as you get to the outside markers and the least somewhere in the middle. 
This is borne out by the results above. 
 


