
Sierra Economics and Science Foundation 
Home of TechTest – Where the Elite Compete 

 

Announcing TechTest Jr. – 2015 
 

Teachers and Administrators, 
 

The Sierra Economics and Science Foundation (SESF) is pleased to announce the 4th 
Annual TechTest Jr. competition for 2015. TechTest Jr. is a middle school version of TechTest. 
TechTest itself is offered to high school juniors and seniors and includes significant scholarship 
money to participants based on their test results.  

 
TechTest Jr. is open to all middle school students in Nevada County and the 

surrounding areas, but is primarily targeted for high performing 7th and 8th graders. It is 
scheduled for Saturday, May 16, 2015, at Nevada Union High School. The test will be proctored 
by SESF board members and volunteers and will be held in a single, large auditorium. This is 
being done in part to provide the students with a taste of what their future high-stakes exams, 
such as the SAT and ACT, will be like. 

 
This year’s exam consists of 42 questions. The questions include math (Algebra and 

Geometry) and science topics typically covered in your 7th and 8th grade classes. Math 
questions are based on the Common Core standards (CCSS). All questions are multiple-choice. 
Calculators may be used, but if they have a memory, the memory must be completely erased 
prior to the test (the proctors will assist with this). Phones or any other electronic devices will not 
be allowed in the testing area. Students will have approximately two hours to complete the 
exam. 

 
Awards and prizes will be given to the top individual performers. The top attending 

school will receive the TechTest Jr. Perpetual Trophy, which will be engraved with the winning 
school’s name and retained by that school for bragging rights until the following year’s 
competition. Additional prizes will be available to schools to augment their local STEM 
programs. TechTest Jr. t-shirts will be awarded to all qualifying participants. 

 
SESF is a non-profit organization based in Nevada County. Part of our charter is to 

enable the development of more science and math opportunities for students in our schools. 
The TechTest Jr. competition is offered at no cost to participating students and is being funded 
by donations and sponsorships of local businesses and SESF. 

 

http://sesfoundation.org/
http://sierrastudiesfoundation.wordpress.com/about-2/sesf_logo_sm-2/


We are requesting that you promote the competition to your higher performing students 
and encourage them to participate. A flyer is also attached, which can be posted around your 
campus or emailed out to students and families. In order to be sure that we can accommodate 
the number of students participating, we ask that you have any interested students or their 
parents respond in order to reserve a spot. They can email david.r.pistone@gmail.com. 

 
More information can be found on our website at www.sesfoundation.org or by emailing 

david.r.pistone@gmail.com. If you have any questions, please do not hesitate to contact us. We 
hope to see as many of your students as possible at the competition to represent your school 
and help support your school’s STEM program. 

 
Thank you. 
 

- The SESF Board of Directors 
 
 

  



Sierra Economics and Science Foundation 
Home of TechTest – Where the Elite Compete 

 

Welcome to TechTest Jr. 2015 
 
 

 
**** Please do not begin your test or view any questions until instructed to do so. **** 

 
 
Test Taking Information and Instructions: 
 

 
Welcome to TechTest Jr. 2015 and thank you for participating. TechTest Jr is a middle 

school version of TechTest, which is offered to high school juniors and seniors and includes 
significant scholarship money based on the test results. 

 
You will not be allowed to bring in any paper or pencils with you. 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. 

 
You have up to two hours to complete the exam. After completing it, you will need to turn 

in your exam, answer sheet and pencil(s). At that point, you are welcome to wait in an adjoining 
classroom or tour the Nevada Union science labs while the remaining participants complete 
their exams and all exams have been graded. Awards will be given to the top finishers. All 
exams will be graded on-site and the winners will be announced shortly after the end of the last 
test has been collected. 

 
This year, TechTest Jr. consists of approximately 50 questions. The questions include 

math and science topics typically covered in 7th and 8th grade classes. All questions are 
multiple-choice and will be entered on a Scantron form. If you change an answer, be sure to 
completely erase the original response. Calculators may be used, but if they have memory, the 
memory must be erased prior to the test. Phones or any other electronic devices will not be 
allowed in the testing area. 

 
 

* If you need a bathroom break during the test, please raise your hand and a proctor will assist you. * 
 

http://sesfoundation.org/
http://sierrastudiesfoundation.wordpress.com/about-2/sesf_logo_sm-2/


Name:   Exam #:   

 

Sierra Economics and Science Foundation 
Home of TechTest – Where the Elite Compete 

 

Questions 1-11 are worth 2 points each 

 
 
 
Problem #1:  
In the chart to the right, what is the average speed 
of the object? 

A) 0.5 meters/minute 
B) 1.0 meters/minute 
C) 2.0 meters/minute 
D) 10.0 meters/minute 
E) 12.5 meters/minute 

 
 
 
 
 
 
 
 
 
Problem #2:  
An object is dropped from the top of a tall building. As the object falls, the upward force of air resistance 
becomes equal to the downward pull of gravity. When these two forces become equal in magnitude, the 
object will: 

A) Flatten due to the forces 
B) Veer to the side 
C) Fall at a constant speed 
D) Continue to speed up 
E) Slow to a stop 

 

http://sesfoundation.org/
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Problem #3:  
Of the three mediums listed, sound travels fastest: 

A) In a vacuum 
B) Through the air at sea level 
C) In the ocean 
D) The same in all mediums 

 
Problem #4:  
If you were way out in space, looking straight down at the North Pole, how would observe the earth 
rotating? 

A) Clockwise  
B) Counterclockwise  
C) It would be stationary  
D) It would depend on the season of the year. 

 
Problem #5:  
In the southern hemisphere, a tennis ball is traveling through the air at a high rate of speed. It has 
forward spin on it (topspin). This will: 

A) Cause the ball to veer to the right  
B) Cause the ball to drop quickly  
C) Cause the ball to float longer  
D) Have no effect on its flight 

 
 
Problem #6:  
A glass of cold water is placed on a table in a warm room. Before long, the outside of the glass has a 
layer of droplets on it. The phenomenon responsible for this is called: 

A) Sublimation  
B) Evaporation   
C) Deposition 
D) Condensation  

 
 
Problem #7:  
(10!)/(5!) is equivalent to: 

A) 2!  
B) 5!  
C) 6*7*8*9*10  
D) 1*2*3*4*5 

 
 
Problem #8:  
An Obtuse Triangle has: 

A) One angle > 90 degrees 
B) Two angles > 90 degrees 
C) No angles > 90 degrees 
D) None of the above 

 



Problem #9:  
An Acute Triangle: 

A) Can only have one angle > 90 degrees 
B) Can only have one angle < 90 degrees 
C) Must have all angles < 90 degrees 
D) None of the above 

 
 
Problem #10:  
Magma that has cooled becomes: 

A) Metal 
B) Sedimentary rock 
C) Quartz 
D) Igneous rock 

 
Problem #11:  
Four forces are acting on a box, as illustrated in the diagram 
to the right. Given the forces described, the box will: 

A) Increase in speed upward and to the left 
B) Increase in speed upward and to the right 
C) Increase in speed downward and to the left 
D) Increase in speed downward and to the right 
E) Remain stationary 

 
 
 
 
 
 

Questions 12-23 are worth 4 points each 

Problem #12:  
If you flipped a coin three times and got “Heads”, “Heads”, “Heads”, what is the probability that the next 
flip will be “Tails”? 

A) 100% 
B) 75% 
C) 50% 
D) 25% 

 
Problem #13:  
You were elected honorary site manager of the local UPS facility for the day and were asked to figure 
out how many workers you would need for the day. If it takes one UPS worker 20 minutes to unload a 
truck, how many trucks will 10 workers be able to unload in 4 hours? 

A) 20 
B) 80 
C) 120 
D) 200 



Problem #14:  
You are running under a continuous 
bridge/trellis that has 2’ wide boards 
placed 8’ apart on center (see 
illustration). The sun is directly 
overhead. Due to a rare genetic 
condition, you are allowed to only 
receive 30 minutes of direct sunlight 
while you are running. How long can 
you run before you reach the 
maximum? 

A) 45 minutes 
B) 40 minutes 
C) 30 minutes 
D) 22.5 minutes 

 
Problem #15:  
Gilmore Auto Rentals charges $20 per day and 10¢ per mile, while Magnolia Motors charges $40 per day 
with unlimited mileage. Which car rental company gives the best deal for a two day, 500 mile trip? 

A) Magnolia Motors 
B) Gilmore Rentals 
C) They are the same 
D) More information is needed in order to determine the best deal 

 
Problem #16:  
The sun’s average distance from the earth is approximately 93 million miles. Given that, approximately 
how long does it take for the light to travel from the sun to the earth? 

A) 32 seconds  
B) 8.5 minutes  
C) 23 minutes  
D) Less than 1 second 

 
 
Problem 17:  
The order of the layers of the Earth, from the surface down, is: 

A) Crust, Outer Core, Mantel, Inner Core 
B) Inner Core, Outer Core, Lower Mantel, Upper Mantel 
C) Outer Core, Crust, Inner Core, Mantel 
D) Crust, Upper Mantel, Lower Mantel, Outer Core 

 
 
Problem 18:  
The inner core of the Earth is comprised mostly of: 

A) Manganese and iron 
B) Iron and nickel 
C) Nickel and granite 
D) Manganese and nickel 

 



Problem #19:  
You are running the shipping department for your company and you need to transport cargo from Grass 
Valley to other cities throughout the country. You have a choice of shipping by rail or by truck. After 
making some calls, you find out the following: 

By rail: The shipping cost is $300 plus $.02 per mile. 
By truck: The shipping cost is $100 plus $.15 per mile. 

Which unitless graph best describes the relationship between shipping by rail and by truck? 
 

A)   B)  
 
 
 
 
 
  
 
 

 
C) D)  

 
 
 
 
 
 
 
 
 
 
 
 
 
Problem #20:  
The length of the teeter-totter is 5 units on one side of the fulcrum and 3 units on the other. The units 
are not known. A 150 pound man sits at the end of the short side. How many of his 30 pound kids have 
to sit at the end of the other side in order to balance it? 

 
A) 5 
B) 1 
C) 3 
D) 9 
E) Can’t be determined if the units are not known 

 



Problem 21:  
The two types of Earth’s crust are: 

A) Oceanic and Continental 
B) Rock and Mineral 
C) Metallic and Rock 
D) Organic and Inorganic 

 
Problem 22:  
The two major components of the Earth’s atmosphere are: 

A) Hydrogen (78%) and Ozone (21%) 
B) Nitrogen (78%) and Carbon Dioxide (21%) 
C) Oxygen (78%) and Helium (21%) 
D) Nitrogen (78%) and Oxygen (21%) 

 
Problem #23:  
The name of the supercontinent that incorporated almost all the landmasses on Earth approximately 
300 millions of years ago was called: 

A) Mesazoia 
B) Paleozoia 
C) Pangaea 
D) Gondwanaland 
E) Brooklyn 

 

 

Questions 24-40 are worth 6 points each 

Problem #24:  
You’re driving to a graduation party and you have a bouquet of helium balloons in your car. The balloon 
strings are tied together and are weighted down so that the balloons are floating free in the center of 
the car. You’re late and driving faster than you should. You head into a curve and make a sharp left turn. 
The balloons: 

A) Float to the left side of the car (driver’s side) 
B) Float to the right side of the car (passenger’s side) 
C) Rise up to the roof of the car 
D) Stay positioned where they were in the middle of the car. 

 
Problem #25:  
Two new car rental players in town offered the following introductory deals: 

Ready Springs Rentals: $25 plus $.15 per mile 
Union Hill Leasing: $67 plus $.05 per mile 

At what distance would the rental fee be the same for both companies? 
A) 210 
B) 630 
C) 420 
D) They will never be the same as each other 



Problem #26:  
Assume that the diameter of the earth is 8,000 miles and that you have a rope encircling the 
circumference of the planet around the equator. If you then raise the rope so that it is a constant 1 foot 
above the ground for the entire circumference, approximately how much longer must the rope be? 

A) 3’  
B) 6’ 
C) 300’ 
D) 6000’ 

 
 
 
Problem #27:  
You just opened a new theatre and are trying to sell as many tickets as possible. To do so, you offer the 
following promotional deal for group ticket purchases: 

x $6 per ticket for the first 10 tickets purchased 
x 50% off for the next 20 tickets purchased 
x 50% off again for any additional tickets purchased 

Which of the graphs below represents the relationship between the number of tickets purchased by a 
customer and the total cost to them? 
 
 

A)  B) 
 

 
 
 
 
 
 
 

 
 

 
 
C) D)  

 
 
 
 
 
 
 
 
 
 
 
 
 



Problem #28:  
You are looking at a Google map image on your iPad screen. The image on your screen is 3” x 4.8”. The 
dimensions of the actual area you are viewing are 35 yards x 56 yards. What is the ratio of the area on 
the screen to the actual area? 

A) 1:11.6 
B) 1:35 
C) 1:136 
D) 1:420 
E) 1:176,400 

 
 
Problem #29:  
Your chainsaw requires a fuel mixture of 32:1 (32 parts gas to 1 part oil). You forgot to mix the oil and 
gas before filling up the tank with 3/4 gallon of gas. Being too lazy to drain the gas back out, you decided 
to just add enough oil to the tank to achieve the desired ratio. The amount you needed to add is: 
(Note: 1 cup = 8oz = 16Tbsp = 48tsp) 

A) 1 tsp 
B) 1 Tbsp 
C) 18 oz 
D) 18 tsp 
E) 3/4 cup 

 
Problem 30:  
A 4’x4’x4’ box is circumscribed (drawn around it, touching it at as many points as possible, but not 
cutting into it) around a right circular cone. What is the volume of the cone? 

A) 64.00cf 
B) 21.33cf 
C) 25.13cf 
D) 16.75cf 

 
Problem 31:  
A plane is traveling over the sea in a 100 mile circle. A constant wind is blowing from the east at 20 mph. 
Will the time it takes to complete the circle be more, less or the same as if there was no wind at all? 

A) More 
B) Less 
C) The same 
D) It depends on whether the plane was traveling in a clockwise or counterclockwise direction 

 
Problem 32:  
A delivery truck with a 90 gallon fuel tank gets 15mpg. It is making round trip delivery trips between 
Sacramento and Reno. The straight-line distance (as the crow flies) between Reno and Sacramento is 
100 miles. The distance on the highway is 120 miles. The truck can only be refueled in Sacramento. 
Starting off in Sacramento with a full tank, how many one-way trips can you schedule the truck to make 
before refueling it? 

A) 4 
B) 10 
C) 11 
D) 15 



Problem 33:  
You have a huge bag of salt and a bucket with 
3 liters of 25oC water in it. Using the table at 
the right, how much salt can be fully absorbed 
in water before the water becomes saturated?  

A) 0.9g 
B) 1.7g 
C) 2.7kg 
D) 17kg 

 
Problem 34:  
You are running the shipping department for your company and you need to transport cargo from Grass 
Valley to other cities throughout the country. You have a choice of shipping by rail or by truck. After 
making some calls, you find out the following: 

By rail: The shipping cost is $300 plus $.02 per mile. 
By truck: The shipping cost is $100 plus $.15 per mile. 

At what distance will the shipping cost be the same for either method of transportation? 
A) 100 miles 
B) 300 miles 
C) 1538 miles 
D) 1833 miles 

 
Problem 35:  
A person placing their cold hands over a hot fire to get warm is an example of: 

A) Migration 
B) Radiation 
C) Convection 
D) Osmosis 
E) Conduction 

 
Problem 36:  
Getting burned by touching a metal spoon that is sitting in a pot of boiling water is an example of: 

A) Migration 
B) Radiation 
C) Convection 
D) Osmosis 
E) Conduction 

 
 
Problem 37:  
The names of the layers of the atmosphere, from the lowest (closest to the surface of the Earth) to the 
highest, are: 

A) Troposphere, Mesosphere, Thermosphere, Stratosphere, Exosphere 
B) Mesosphere, Troposphere, Exosphere, Thermosphere, Stratosphere 
C) Troposphere, Stratosphere, Mesosphere, Thermosphere, Exosphere 
D) Thermosphere, Photosphere, Stratosphere, Googlesphere 
E) Thermosphere, Troposphere, Mesosphere, Stratosphere, Exosphere 
F) None of the above 



Problem 38:  
Each week, a student in your school is randomly selected to deliver the weekly message to the students. 
To qualify, the students must have at least a 3.75 GPA. This year, the distribution of qualified students is 
as follows: 

5th Grade: 26 students 
6th Grade: 52 students 
7th Grade: 39 students 
8th Grade: 39 students 

 
You want to use a 12-segment spinner (at right) to 
simulate this situation. Given the above distribution, 
which of the following could accurately model the 
probability of a given grade being selected? 

A) A spin of 2 or 3 = 5th grade 
A spin of 4 or 5 = 6th grade 
A spin of 7 = 7th grade 
A spin of 8 = 8th grade 

B) A spin of 5 = 5th grade 
A spin of 6 = 6th grade 
A spin of 7 = 7th grade 
A spin of 8 = 8th grade 

C) A spin of 2 or 6 = 5th grade 
A spin of 3 or 7 or 9 = 8th grade 
A spin of 5, 12, 1 or 10 = 6th grade 
A spin of 4, 8 or 11 = 7th grade 

D) A spin of 1, 2, 3 or 4 = 5th grade 
A spin of 5 or 6 = 6th grade 
A spin of 7, 8 or 9 = 7th grade 
A spin of 10, 11 or 12 = 8th grade 

E) Cannot be modeled with a 12-segment spinner 
 

 

Problem 39:  
You are in the market for a new smartphone. Your only requirement is that the phone has a defect rate 
of 3.1% or less. You dug up the data in the table for four manufacturers, showing the number of defects 
per batches of 500 phones made.  
Based on this data, which of the 
following choices would meet your 
quality requirement of 3.1% or less 
for defects? 

A) G and O only 
B) S and U only 
C) O only 
D) S and O only 
E) S, G and O only 

 



Problem 40:  
The face of a clock is a circle. The ratio of the area, in square centimeters, of the face of the clock to the 
circumference, in centimeters, of the face of the clock (Area:Circumference) is 26:1. Find the 
circumference of the face of the clock. Use 3.14 for 𝜋. Round your answer to the nearest tenth, if needed. 

A) 8494.9cm 
B) 81.7cm 
C) 326.7cm 
D) 26.0cm 
E) 163.3cm 

 
 

 

 

Questions 41-42 are worth 9 points each 

Problem 41:  
You were taken hostage by aliens and taken to a planet that is 0.0025 light years away. 
You are able to determine that the surface of a planet is moving (rotating) at 3,000mph. You observe a 
reference point in the sky and time how long it takes for the planet to make a full revolution. That 
amount of time is 16 hours. What is the planet’s approximate diameter? 

A) 15, 280 miles 
B) 24,000 miles 
C) 30, 560 miles 
D) 48,000miles 
E) Cannot be determined 

 
Problem 42:  
You are painting a cylindrical water tank on Banner Mountain. The dimensions of the tank are as follow: 

- Diameter: 15m 
- Height: 25m 

The inside needs to have the walls, ceiling and floor painted. The outside needs the walls and top 
painted (not the bottom). The paint you are using for the outside costs $50 per gallon and each gallon 
covers 49m2. The paint you are using for the inside costs $75 per gallon and each gallon covers 44m2.  
Rounding up to the nearest gallon, how much will it cost you to purchase the paint for the entire tank 
(inside and out)?  

A) $3500 
B) $3650 
C) $4025 
D) $5250 
E) Not enough information is provided to determine a cost. 

 



TechTest Jr. 2015 Scantron Answer Key: (190 points total) 
 
Group A: The following are worth 2 points each (22 points total): 
1: C 
2: C 
3: C 
4: B 
5: B 
6: D 
7: C 
8: A 
9: C 
10: D 
11: C 
 
Group B: The following are worth 4 points each (48 points total): 
12: C 
13: C 
14: B 
15: A 
16: B 
17: D 
18: B 
19: C 
20: C 
21: A 
22: D 
23: C 
 
Group C: The following are worth 6 points each (102 points total): 
24: A 
25: C 
26: B 
27: C 
28: E 
29: D 
30: D 
31: A 
32: B 
33: C 
34: C 
35: B 
36: E 
37: C 
38: C 
39: D 
40: C 
 
Group D: The following are worth 9 points each (18 points total): 
41: A 
42: C 
 


