
 
  



What is a STEM cookbook  
And what does it have to do with robotics?  

 
FIRST Robotics is as much about sharing a passion for STEM disciplines and 
connecting with people as it is about building a robot. We have combined our love 
for robotics and food into a cookbook. You will notice some recipes have been 
named after teams we admire, from across Canada, the United States and even 
further. Check out their websites or search them out on YouTube, we have no doubt 
you’ll be inspired by them! 
 
FRC team 6331 - Sabotage cooks together throughout the season as part of our 
team building activities. We believe food, fun, friends, family and FIRST are 
synonymous. Through cooking, we create a fun way of explaining how science, 
technology, engineering and math are pertinent to our everyday lives. And of 
course we want people to understand the FIRST philosophy, to quote 
Dean Kamen, Founder of FIRST, “FIRST is More Than Robots. FIRST 
participation is proven to encourage students to pursue education and 
careers in STEM-related fields, inspire them to become leaders and 
innovators, and enhance their 21st century work-life skills.” 
https://www.firstinspires.org/about/vision-and-mission 
 
We discuss the following throughout the book: 
Science - There is a science to cooking. Processes like fermentation, solubility, 
reduction, evaporation, convection and conduction are chemical and physical 
changes of matter, we explain the science behind these processes throughout the 
cookbook. Did you know there are even food scientists? 
 
Technology - Technology includes the tools and equipment we use to 
change the ingredients in the recipes and get the desired result. Technology 
is both product and process. For more on technology and how it affects us, 
visit: 
https://study.com/academy/lesson/what-is-technology-definition-types.html 
 
Engineering - Like engineering, cooking is all about applying knowledge to design, 
innovate construct, and maintain. Engineering has many fields (aerospace, 
chemical, electrical…), so does cooking; you can be a baker, a saucier, a rotisseur 
or a sous-chef. All of these fields require an understanding of cooking and 
engineering. By applying our knowledge of ingredients and skills, we can engineer a 
better cookie or a cakier brownie.  
 
Math - Math is everywhere, from converting measurements from imperial to metric 
to increasing and decreasing recipes, as well as converting temperatures from 
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Fahrenheit to Celsius. It’s all Math and it’s all part of cooking. We have included 
“real life” cooking Math problems for students to solve.   
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How to Read a Recipe 
 
According to the  Merriam-Webster Dictionary, “A recipe is a set of instructions for 
making something from various ingredients or a formula or procedure for doing or 
attaining something, a recipe for success.” 
 
Before making any recipe, it is important to read it through. Look up any terms you 
do not understand. Make sure you have all the necessary ingredients and tools. 
Decide if it meets your needs or if you might have to adapt it according to your 
own dietary requirements. This could mean substituting almond milk for cow’s milk or 
doubling the recipe in order to feed a larger group. Reading a recipe before 
starting can save time and frustration in the end. 
 
Try this using the recipe for chocolate chip cookies in this book. 
 

1. Look at the title - what does it tell you about the recipe? 

2. Find the number of servings, sometimes called the yield. How many cookies 
will the recipe make? 

3.  How many minutes will it take to prepare the batter?  

4.  How long will the cookies be in the oven? 

5.  How long in total should it take to complete the recipe? 

6.  How much flour do you need for this recipe? 

7.  How many eggs? 

8.  Are there any special ingredients needed? If so, what can you do if you do 
not have them.  

9.  What types of equipment do you need to make the cookies? 

10.  How many bowls will you dirty? 

11.  At what temperature do you preheat the oven? 

12. Ask yourself if there is anything else you need to do, know, or adjust before 
starting to cook. In engineering terms, this is called “defining the problem.” 
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FERMENTATION 
 

 
Fermentation is a chemical breakdown of sugars, caused by yeast, 
bacteria or other microorganisms. 
 
Bread is made thanks to fermentation caused by the yeast. Yeast is a 
live, single-celled fungus. Once it comes in contact with warm water, it 
feeds on the sugars found in flour and breaks them down into carbon 
dioxide, alcohol (ethanol), flavor molecules and energy. The carbon 
dioxide that is released makes the dough rise. Yeast also adds more of 
the distinctive flavour and aromas of bread. 
 
Yogurt is made due to the 10-12 hours of incubation, which allow the 
natural bacterias to ferment the milk, turning the lactose sugars in the 
milk into lactic acid. The lactic acid causes the milk to thicken and turn 
into yogurt. 
 
Cucumbers transform into pickles thanks to fermentation caused by 
bacteria. It metabolizes the sugar in the cucumber and produces lactic 
acid and other antibacterial substances. This is called lactic acid 
fermentation because the production of lactic acid preserves the 
pickles and gives them their characteristic tartness. 
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“Barker”Bread “Backs” 
No “knead” to stress, this easy to make bread is as good as the team it was named 
after!  
Ingredients 
3 1/4 cups all purpose flour (500 grams) 
1 3/4 cups lukewarm water / divided (400 grams) 
1 3/4 teaspoons active dry yeast 
1 1/2 teaspoons salt (7.5 ml) 
2 teaspoons (10 ml) sugar 
 
Instructions 
In a small bowl mix water, sugar and yeast.  Let sit 5 minutes. 
In a large bowl, mix the flour and salt, make a well in the centre and add the yeast mixture. 
Stir with a wooden spoon, until well combined.  
Cover the bowl with a damp cloth and place in a warm place. Let rest for at least 2 hours. 
To bake, preheat oven to 420° F (220°C). Grease a large cookie sheet and sprinkle with 
flour. Using a spatula transfer the dough  onto the sheet. Divide the dough in 2, and shape 
into loaves.  Bake for about 30 minutes.  (Bread is done when tapped on the bottom and 
there is a hollow sound). 
 
Health tip: Whole-wheat bread provides more essential nutrients and health benefits than 
white bread because it is less refined and contains the nutrient-rich bran and germ, both of 
which are removed when making white bread. You can exchange up to ½ the flour in this 
recipe for whole wheat bread. 
 

 
 
Dean’s Yogurt 
We’re not actually sure if Dean Kamen likes yogurt, but we couldn’t leave him out! 
Ingredients: 
8 cups (2000 mL) milk 
¼ cup (60 ml) plain yogurt (store bought or home made) 
 
Instructions: 
Pour the milk into a stainless steel pot on the stove and heat, stirring gently to make sure the 
bottom doesn’t scorch and the milk doesn’t boil over. Use a thermometer to check the 
temperature of the yogurt. Once it reaches 185° F, remove it from the heat and pour it into 
2 clean 1 quart size jars. Let it cool.  
Once the milk has reaches 115° F, add two tablespoons of yogurt for each jar. Stir lightly to 
mix the yogurt into the warm milk then put the lids on the jars. 
Put the jars on a baking tray and place them in the (turned-off) oven to set. Turn on the 
oven light and wrap the jars in towels to keep warm as it sets (ideally around 110° F). Leave 
the milk for 8-12 hours. The longer you leave it, the stronger the flavour will become. 
Once the yogurt is done, refrigerate it to set the yogurt. 
 
Health tip: For the healthiest yogurt, use 1% milk. It contains more nutrients than 2% milk while 
also containing less calories, fat, saturated fat and cholesterol. 
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🍃: If you use store-bought yogurt found in a plastic container to add into your homemade 
yogurt, be sure to rinse and recycle the plastic container. 
 

 
 
DM High Voltage Pickles  
Because they’re shockingly good! 
Ingredients:  
680 g (1½ pounds)mini cucumbers  
4 cloves of garlic, peeled and smashed 
10 mL (2 tsp) of dill seeds 
2.5 mL (½ tsp)of red pepper flakes 
(optional) 

250 mL (1 cup) of apple cider vinegar 
250 mL (1 cup) of water 
22.5 g (1 ½ tbsp) of pickling salt or kosher 
salt 

 
Instructions: 
Wash and dry the cucumbers. Leave the cucumbers whole or slice them, if you prefer. 
Add the spices to the jars. Divide the garlic, dill seed and red pepper flakes between the 
jars: 2 smashed cloves, 5 mL of dill seeds per jar. 
Pack the cucumbers into the jars. Trim the ends if they stand more than 1.3 cm below the 
top of the jar. Pack as many cucumbers into the jar as you can. 
Place the vinegar, water and salt in a small saucepan over high heat and bring to a rolling 
boil. Pour the brine into the jars, filling each jar and  leaving a headspace of 1.3 cm.  
Remove any air bubbles. Gently tap the jars against a counter or a table a few times to 
remove all the air bubbles. Add more pickling brine if necessary. 
Place the lids over the jars and seal tightly. Store in refrigerator. 
 
Wait at least 48 hours before opening the jar and eating the pickles because they will 
improve with flavor as they age. 
 
🍃: Instead of tossing leftover pickles into the garbage, use them for compost. You can buy 
a composter to hold your food scraps and turn them into an all-natural soil conditioner. This 
natural compost serves as a greener alternative to chemical fertilizers that may harm the 
environment. 
 
 
BeaverworX Tails 
 
A Canadian Classic, we’re sure the gang over at 2609 will love these! 
Ingredients for dough: 
1 cup (250 ml) warm water (about 110'F) 
¼  cup(60 ml) sugar 
2 tablespoons (30 ml) butter 
1 tablespoon (15 ml) instant yeast 
½ tsp. (2.5 ml)  salt 
2 3/4 cups (680 ml) flour  
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Instructions: 
In a large bowl, mix the water, sugar, butter, yeast and salt. Gradually add the flour until a 
soft dough forms. Turn out onto the counter and knead by hand about 5-6 minutes. Cover 
the dough and let it rest for about 30 minutes or until it looks doubled in size. 
 
Meanwhile, in another large bowl, add ½ cup white sugar, ¼ granulated sugar and 1 
tablespoon cinnamon, set aside. Next, heat up some oil (canola is good) in a deep fryer or 
pan, at least 2” high, to 375’F.  
When the dough is ready, divide it into 8 or so pieces. Stretch each piece to look like a 
beaver tail. Carefully, with the help of an adult place the dough into the hot oil. Fry until 
golden brown. Place on a paper towel to drain. Sprinkle with cinnamon sugar and serve 
warm.  
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STATES OF MATTER  
 

 
The three distinct states that matter can exist in are solid, liquid and gas.  
Food that is prepared or cooked can undergo changes in their state 
through change of temperature, such as heating or freezing. Substances 
can undergo chemical and physical changes. When a substance 
changes its form, it is a physical change. Though, when its chemical 
composition is changed, and two substances become one, it is 
considered a chemical synthesis. 
 
For example, ice is frozen water. Water molecules are made of one 
oxygen atom bonded with two hydrogen atoms. From about 32° F to 
about 212° F, water is in a liquid form. In liquid water, the hydrogen 
atoms are constantly making and breaking bonds with the other 
hydrogen atoms. These bonds are strong enough to keep the water 
from changing to steam, but loose enough that the molecules move 
around freely. 
 
When making butter, by shaking the cream, the fat molecules begin to 
separate from the liquid. The more the cream is shaken the more these 
fat molecules clump together forming a solid which is the butter. When 
this happens, the fat molecules have clearly separated from the liquid 
in the cream, and this liquid can be removed and made into buttermilk. 
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The HOLY COWS’ Butter 
For FRC team 1538 
Ingredients: 
160 ml (⅔ cup) of cold heavy whipping cream 
1 250 ml (1 cup) canning jar with lid and ring 
 
Instructions: 
Pour cream into the jar and screw on the lids. Shake jar until butter forms a soft lump, 15 to 
20 minutes.  
Continue to shake until buttermilk separates out of the lump and the jar contains a solid 
lump of butter and liquid buttermilk. 
Pour contents of the jar into a fine mesh strainer and strain out the buttermilk, leaving the 
solid butter.  
Remove the lump of butter and wrap in plastic wrap. Refrigerate until needed. 
 

 
 
Ice Cubed Drink 
This is yummy drink is named for a cool Northern Team, FRC 1305.  
Ingredients: 
125 mL (½ cup) orange juice 
125 mL (½ cup) ginger ale 
125 mL (½ cup) lime soda 
30 ml (2 tbsp) lemon juice 
30 mL (2 tbsp) of grenadine 
Slices of lime for garnish 
Maraschino cherries with stems for garnish 
 
Instructions: 
Fill a large glass half full with ice cubes. 
Layer the juice with orange juice first, pop, then grenadine. 
Add 2 slices of lime and a Maraschino cherry to the beverage, serve unstirred. 
Stir before drinking. 
Health Tip: Lemon juice and lime juice are rich sources of citric acid, containing 1.44 and 
1.38 g/oz, respectively. Lemon and lime juice concentrates contain 1.10 and 1.06 g/oz, 
respectively. Citric acid has the chemical formula of C6H8O7. 
 

 
 
Peanut Butter Bombs  
These peanut butter balls are the bomb, so we named them after Bomb Squad, from 
Arkansas, USA 
Ingredients:  
185 mL (3⁄4 cup) peanut butter, smooth 
60 mL (1⁄4 cup) margarine, softened 
2.5 mL (1⁄2 teaspoon) vanilla (C8H8O3) 
375 mL (1 1⁄2 cups) powdered sugar (C12H22O11) 
250 ml (8 ozs) chocolate chips 
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Instructions: 
In a medium bowl, knead peanut butter, margarine, vanilla and sugar, with your hands, 
until smooth dough is formed. 
Shape into half-inch balls, place on tray lined with wax paper and freeze for at least one 
hour. 
Melt chocolate in the microwave. 
Use 20 second zaps, full power, and stir mixture between each zap until smooth. 
Insert a toothpick into each peanut butter ball and dip ball into melted chocolate. 
Return to wax paper and refreeze. 
Store in airtight container and serve from frozen. 
 
How it works (Science lesson):  
Peanut butter also contains a lot of protein (about 25% by mass, give or take depending on 
the brand). Because of its high amount of protein, your mouth tends to feel dry after eating 
peanut butter. This is because protein absorbs the saliva in your mouth through osmotic 
pressure.  
 
Cocoa butter fats are made up predominantly by three major fatty acid molecules: 
Palmitic acid, Stearic acid, and Oleic acid. 
 
Oleic acid is unsaturated (has a double bond on its carbon chain), making it kinked and 
unable to pack well with other molecules. Because of this, a greater portion of oleic acid in 
the fat results in a lower melting temperature for the cocoa butter. 
 

 
 
Jello Power Cubes 
A reminder 2018’s Power Up competition. 
Ingredients: 
3 100 mL (3 1/4 ounces) packages Jello gelatin (any flavor) 
4 30 mL (1 ounce) envelopes unflavored gelatin 
1000 mL (4 cups) boiling water 
 
Instructions: 
Boil water.  
Combine the Jello and Gelatin together in a bowl. 
Pour in the water. Stir until completely dissolved. 
Pour into a glass dish or pan.  
Put in refrigerator about 2 hours to cool and set. 
When set, cut into squares. You can also use cookie cutters for shapes. 
 
Fun fact: Gelatin is made from boiling animal bones, cartilage and skin to extract the 
collagen. Collagen is the fibrous material that connects muscle, bones, and skin in animals, 
and when it’s processed it becomes what we call gelatin. Gelatin is made up of 98-99% 
protein, and because of its high amino acid profile means that it has many healing 
properties for the human body, which explains why it is so often found in hospitals. 
 
Why is jello commonly served to patients at hospitals? 

13  



 
Bone and Joint Health: In multiple studies, gelatin has been proven to improve bone and 
joint pain, particularly for those with osteoarthritis. 
 
Brain Function and Mental Health: Gelatin may be able to help your brain get back on track 
because it’s rich in glycine, which has been linked to brain function. One study found that 
taking glycine significantly improved memory and certain aspects of attention. 
 
Helps You to Sleep: Hospital staff encourage patients to rest (helps heal the body) as much 
as possible, and gelatin may help in that process. The amino acid glycine, which is 
abundant in gelatin, has been shown to help improve sleep.  
 
Improves Gut Health: Jello is easy to chew, easy to digest, and it can improve your gut in 
the process. One of the amino acids in gelatin, called glutamic acid, has been shown to 
improve the integrity of the gut wall and help prevent “leaky gut” (when the gut wall 
becomes permeable, allowing bacteria to penetrate the gut wall and move to the 
bloodstream). 
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HEAT 
 

 

When heat is added to food, there is change in color, texture, flavor, 
shape, and nutritional value. When food cooks at 140 degrees Celsius 
(248 degrees Fahrenheit) and higher, sugars and amino acids react to 
create flavor compounds that give foods distinct bold cooked flavor 
(browning reaction on crust, toppings and cheese). This is called the 

Maillard Reaction.  
 
 

While cooking, there are three methods of heat transfer.  
First, there is conduction, where heat is in direct contact with the food. 

For example, boiling an egg in a pot of water.  
Second, there is convection, where heat is moved around the food. For 

example, baking a cake in the oven. 
Lastly, there is radiation, where light waves or heat waves penetrate the 
food. The waves clash with water and fat and begin to vibrate, which is 
what heats up the food. Radiation is what occurs during the heating of 

food in a microwave.  
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Mini Pizzas for the Team 
Everyone can choose their own toppings when you make your own pizza. For a 
healthier version, substitute up to ½ the flour with whole wheat flour.  
Ingredients for dough: 
1 cup (250 ml) warm water (about 110'F) 
1 tablespoon (15 ml) sugar 
1 tablespoon (15 ml) oil 
1 tablespoon (15 ml) instant yeast 
½ tsp. (2.5 ml)  salt 
2 ½ - 3  cups (625 ml-750 ml) flour (see note) 
Assorted toppings  
 
Instructions: 
Preheat oven to 475 ° F. Place a pizza stone or baking sheet upside down on the rack in the 
uppermost position. Allow to warm up for at least 30 minutes. 
In the bowl of an electric mixer, using the dough hook attachment, mix the water, sugar, oil, 
yeast and salt. Gradually add the flour until a soft dough forms and separates from the sides 
of the bowl.  
Run the mixer another 3 minutes. Cover the bowl and let the dough rest for 10 minutes while 
you get the toppings ready.  
Cut the dough into 8 pieces and roll or press into shape. Cover with toppings of your 
choice. Cook for 10 -15 minutes depending on the thickness of your dough and fillings. 
 
To make without a mixer:  
In a large bowl,  mix the water, honey, oil, yeast and salt. Gradually add the flour until a soft 
dough forms. Turn out onto the counter and knead by hand about 5-6 minutes. Cover the 
dough and let the dough rest for another 10 minutes while you get the toppings ready.  
 
When yeast, and warm water are mixed, it produces carbon dioxide which breaks down 
complex sugars and spits out CO2, which is what makes the dough rise. This is called sugar 
fermentation.  
 
 
All tomato based sauces have acidity that scale from 4.0 - 
4.6 pH. Which is why some people get acid reflux from 
overconsumption of pizza. 
 
 
To balance out the acidity of the pizza sauce, some people add  baking soda (sodium 
bicarbonate) a basic, making it an antacid and neutralizing the acid burn. When cheese 
meets heat, the fats in the cheese change from solid to liquid, but mozzarella stays stringy 
because calcium ions keep casein bonds together. Calcium=good for your bones and your 
mozzarella 
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Big Bang Caramel Popcorn 
Explosively good! 
Ingredients: 
10 Cups (2 ½ litres) popped Popcorn 
Salt 
1 Cup (250 ml) Butter  
1 Cup (250 ml) Light Brown Sugar 
2 tsp. (10 ml) Vanilla 
½ tsp. (2.5 ml) Baking Soda 
 
Instructions: 
Make popcorn, salt and set aside on a greased 
baking pan. 
Melt butter in a medium saucepan over medium heat.  
Add sugar and stir until thoroughly mixed. 
Stirring continuously, bring the butter and sugar mixture up to a boil on medium heat. When 
it reaches a boil allow it to cook for 5 minutes without stirring on medium heat. 
Add the 2 tsp. of vanilla at the 4 minute mark and stir to mix. 
Continue to boil for one addition minute and then add the 1/2 teaspoon of baking soda. 
(This will cause the caramel to change colors and foam up a bit.  This is the chemical 
reaction that you want. The bubbling effect of the baking soda will aerate the caramel and 
make it lighter and smoother and therefore easier to coat the popcorn.) 
Drizzle the caramel mixture over the popcorn. Use a spoon to gently fold the popcorn with 
the mixture until the kernels are all covered. 
Pour the popcorn out onto a cookie sheet covered with aluminum 
foil or a silpat liner. Let the popcorn cool and serve. 

Fun fact: 
Popcorn is the only grain in the corn family that pops open when 
exposed to temperatures above 180° C. A popcorn kernel is 
composed of 3 parts: the pericarp, germ, and endosperm. When a 
popcorn kernel is heated, trapped water in the endosperm turns into 
steam, building up pressure inside the pericarp. This pressurized, 
super-heated steam transforms the soft starch in the endosperm into a gelatinous material. 
The pericarp ruptures, releasing the steam and gelatinous starch that solidifies upon 
cooling. The resulting popped kernel is 40 to 50 times its original size. 
 
People often wonder what is the ideal percentage of water in popcorn kernels for best 
popping. Popcorn is harvested in the fall when the kernels’ moisture content is between 16 
and 20% (highest point). 
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Heaven Scent Lasagna 
The heavenly scent of this lasagna makes us think of a heavenly team called the 
Saint Bots.  
Ingredients: 
1 pound ground beef 
¾ pound bulk pork sausage 
1 (28 ounce) jar marinara sauce 
1(6 ounce) can tomato paste 
½ chicken stock or water 
2 garlic cloves, minced 
1 teaspoon Italian seasoning 
½ to 1 teaspoon salt 

¼ to ½ teaspoon pepper 
3 large eggs 
3 tablespoons minced fresh parsley 
2 cups cottage or ricotta cheese 
½ cup grated Parmesan cheese 
9-12 lasagna noodles, oven ready 
3 cups shredded part-skim mozzarella 
cheese, divided 

 
Instructions: 
In a large pot, over medium heat, cook the meat while breaking it down with a wooden 
spoon. When no longer pink, drain off the fat. Add sauce, tomato paste, and seasonings. 
Bring to a boil. Reduce heat and simmer, uncovered, for 20 minutes. Adjust seasoning with 
additional salt and pepper, if desired. 
Meanwhile, in a large bowl, beat eggs. Add parsley; stir in cottage or ricotta cheese, 
parmesan and 2 cups of the mozzarella. 
Preheat oven to 375° F. Spread 1 cup meat sauce in an ungreased 13x9-in. baking dish. 
Cover with 3-4 noodles, top with ½ the cheese mixture. Add 3- 4 more noodles (to fit), 2 
cups meat sauce, and remaining cheese mixture. Top with remaining noodles, meat sauce 
and mozzarella. 
Cover with aluminium foil and bake 60 minutes. Uncover and bake 10 minutes more.  
Let stand 10 minutes before cutting. 
 
Scientific notion: 
Oxygen from the air reacts with meat pigments to form a bright red color which is usually 
seen on the surface of meat purchased in the supermarket. That pigment is called 
oxymyoglobin, a substance found in all warm-blooded animals, and it explains why the 
outside of that pile of meaty goodness is red, with gray lurking underneath; it just hasn’t 
been exposed to the air.  
Several factors affect melting ability. One is moisture content. High-moisture cheeses, like 
mozzarella, cream cheese, and Brie, flow more easily than dry hard cheeses. In moist 
cheese, the proteins are loosely packed with lots of water interspersed between them, so 
they readily liquefy. That is why mozzarella is used at the very top of the platter. 

 
 
MMRambotics Strawberry Jam 
Mmm - just simply good.  
Ingredients: 
2 pounds of fresh strawberries, hulled 
4 cups of white sugar 
¼ cup of lemon juice 
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Instructions: 
In a wide bowl, crush strawberries in batches until you have 4 cups of mashed berry.  
In a heavy-bottomed saucepan, mix together the strawberries, sugar, and lemon juice. Stir 
over low heat until the sugar is dissolved. Increase heat to high, and bring the mixture to a 
full rolling boil. Boil, stirring often, until the mixture reaches 220 degrees F (105° C).  
Transfer to hot sterile jars, leaving 1/4 to 1/2 inch headspace, and seal. Process in a water 
bath. If the jam is going to be eaten right away, don't bother with processing, and just 
refrigerate. 
 
FYI: 
Jam is made thanks to strands of pectin. Pectins are long, linked chains of sugar molecules 
which are found naturally in plant cell walls. Boiling the jam releases the pectins from the 
strawberries. The pectin chains bind together to form a gel network. Once it has formed, the 
jam can be cooled and the gel network ‘traps’ the water content of the jam, leading to 
setting. The sugar that is added to the strawberries adds to the flavor and helps the jam set. 

 
 
Sinfully Good Chocolate Cake 
You’ll want to sell your soul to the RoboDevils for a piece of this amazingly rich cake! 
Ingredients: 

Cake 
½ cup (125 ml) dark corn syrup 
½ cup (125 ml) butter or margarine 
1 cup (250 ml) chocolate chips 
½ cup (125 ml) sugar 
3 eggs 
1 tsp (5 ml) vanilla 
1 cup flour (250 ml) + 2 tbsp (30 ml) 
1 cup (250 ml) chopped pecans or walnut 

Ganache: 
⅔ cup (160 ml )chocolate chips 
2 tbsp (30 ml) butter  
1/4 cup (60 ml) corn syrup 
2 tsp (10 ml) cream or milk 
Pecans or walnuts for garnish 

 
Instructions: 
Grease a 9” round pan.  
In a large saucepan, bring corn syrup and butter to a boil, stirring constantly. Remove from 
heat. Add chocolate, stir until melted. Stir in sugar, eggs and vanilla. Blend in flour and nuts. 
Pour into greased pan. Bake at 350° F for ½ hour. Cool in pan and remove to rack. 
 
To prepare ganache, stir first 3 ingredients together on low heat until melted. Stir in cream. 
Pour glaze on cake. Let stand for 1 hour. Sprinkle with chopped nuts.  
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EMULSIONS 
 

 
Have you ever heard the expression “Oil and water don’t mix”. It’s true, 
and if you don’t believe it, just pour some oil and water in a jar and 
shake. You can shake all you like, but they will eventually separate, this 
is called an unstable emulsion. To permanently join the two ingredients, 
you must create an emulsion. An emulsion connects 2 or more liquids 
using an emulsifier to create a stable solution.  
Margarine is an example of an emulsion. The ingredient typically used 
to bind the ingredients in margarine is called lecithin.  
 
As you read the following recipes, try to figure out what ingredients are 
used to stabilize the emulsions. 
 
 

 
OIL IN WATER  WATER IN OIL  
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Toum (Garlic Sauce)  
This is the delicious sauce served with shawarma and tawook, in your favourite 
Middle Eastern restaurant. It’s even delicious served on a BLT.  Enjoy! 
Ingredients: 
1 cup (250 ml) cloves garlic  
 ½ teaspoon (2.5 ml) salt  
1/4 cup (60 ml) fresh juice from about 2 lemons, divided 
1/4 cup (60 ml) ice water, divided 
3 cups (750 ml), canola oil, divided 
  
This recipe can be made old school (with a mortar and pestle) or use technology to make 
a quicker smoother version.  
 
Instructions: 
To use a mortar and pestle:  
In the mortar, combine garlic and salt and grind until it becomes a smooth paste. Work oil 
into paste 1 teaspoon at a time. After adding 1 tablespoon oil, work in a few drops of lemon 
juice. Repeat until all the oil, lemon juice, and water have been added.  
Note: You may need to make this in smaller batches depending on the size of the mortar. 
 
To use a food processor:  
Put the garlic and salt in the bowl of a food processor. Pulse garlic, removing the lid to 
scrape down the sides of the bowl with a spatula. Add 1 tablespoon lemon juice and 
process until a paste begins to form. Add another tablespoon lemon juice and process until 
completely smooth. 
With the food processor running, slowly drizzle in 1/2 cup oil in a very thin stream, then add 
another tablespoon lemon juice. Repeat with another 1/2 cup oil and remaining 1 
tablespoon lemon juice. Continue the process, alternating 1/2 cup oil and 1 tablespoon 
water, until all the oil and water have been incorporated. 
Store in an airtight container up to one month.  
 
How it works (Science lesson):  
Blending the garlic into a smooth paste releases the emulsifiers contained within its cell 
walls, which will stabilize the sauce without eggs. 
Alternating the addition of oil with a small amount of liquid, in the form of lemon juice and 
water, prevents the emulsion from becoming overwhelmed with oil and breaking. 
 

 
 
Spicy (Gears) Lime Mayonnaise  
This delicious mayonnaise is terrific on pizza, sandwiches, calamari or pulled pork. If 
making your own mayonnaise is too much work, just substitute mayo from a jar for 
the homemade.  
*The blades on these machines are sharp, ask an adult to supervise. 

Yields approximately 1 cup (250 ml)  
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Ingredients: 
1 large egg at room temperature (you can put in it very hot water for 10 minutes) 
1 tablespoon (15 ml) mustard (dijon is good) 
2 tablespoons (30 ml)  fresh lime juice (lemon will work too) 
1/2 teaspoon ( 2.5 ml) salt 
1 cup (250 ml) oil - canola works well 
1 to 4 tablespoons (15 - 60 ml) chili garlic sauce (according to taste) 
 
Special equipment needed: A blender or small food processor 
 
Instructions: 
Crack the egg into the blender or food processor. Add mustard, 1 tablespoon of lime juice, 
and salt and run the machine for 30 seconds. Stop the blender and carefully scrape the 
sides to push the mixture towards the bottom of the machine. Begin to slowly add the oil in 
tiny amounts (about one teaspoon at a time, running the machine for at least 10 seconds 
between each addition,) until about a quarter cup of the oil has been added. Make sure to 
use the lid when the machine is running! 
The mixture should start to thicken and emulsify. Now, with the blender on, continue to add 
the rest of the oil slowly, by pouring in a very thin stream. 
 
Once all of the oil has been added, scrape the sides of the blender. The mayonnaise 
should be fairly thick. If you would like a thicker mayonnaise, continue adding more oil in a 
stream until it is the way you like it. 
Now add the rest of the juice and a tablespoon of the chili garlic sauce. Run the blender 
about 30 seconds. Taste. Continue to add more sauce until you reach the level of heat you 
like.   
 
Store covered in the refrigerator as long as the expiration date of your eggs allow. 

 

Use Your Pool Noodle Pasta  
FRC teams use pool noodles to make the bumpers on their robots.  
Everyone loves pasta! And it’s easy to make it at home. If you are wondering how this 
qualifies as an emulsion, water and oil are held together by egg (which is a phospholipid). 
Phospholipid molecules are both hydrophobic (likes oils and fats) and hydrophilic (likes 
water). 
 
Ingredients: 
2 cups (500 ml) all-purpose flour 
1 teaspoon (5 ml) salt 
2 eggs 
2 tablespoons (30 ml)  water 
1 teaspoon (5 ml) olive oil 
 
Instructions: 
In a large bowl, mix the flour and salt. Make a hole in the middle of the flour. In another 
bowl  beat the egg, water and oil. Pour this into the center of the flour and mix with a fork. 
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Dump it onto a  lightly floured countertop and knead it for about 6 minutes. The dough 
should be smooth and elastic when you are done. Wrap it in plastic wrap and put it in the 
fridge for at least an hour.  
Roll out the dough with a rolling pin until it is fairly thin. Use a pizza wheel or a sharp knife to 
cut into strips.  
Fresh pasta cooks very quickly, about 2 -3 minutes in boiling water.  

Watch this video on gluten: 
https://www.youtube.com/watch?v=zDEcvSc2UKA  

Technology Tip - You can make the dough in the bowl of a large mixer or a food processor. 
You can use a pasta machine to roll out the pasta.  
 

 
 
“A-Team” Dressing That Everyone Will Like 
There’s A-Team we know, we were all Rookies the same year. They always build a 
great robot, and we like them almost as much as we like this dressing. (Just kidding 
guys!)  
This is an example of an unstable emulsion and it’s delicious served on any salad, but we’ve 
included a “MakeShift”one below. 
Ingredients: 
1½ cups (375 ml) oil 
¾ cup (180 ml) cider vinegar 
⅓ cup (80 ml) brown sugar 
2 tablespoons (30 ml) honey 

1 tsp (5 ml) garlic 
1 tsp (5 ml) dry mustard 
1 tsp (5 ml) worcestershire sauce  
½ tsp (2.5 ml) each salt & pepper 

 
Instructions: 
Shake all the ingredients in a 1 L jar with a lid.  

 
 
A “MakeShift” Salad 
According to FRC Team 4039, makeshift is an improvisation that suits a sudden 
need, a cobbling together of what we had… and that is a perfect description for this 
salad. Just use whatever you have, or whatever you like! This may not be an 
emulsion… but it’s really good served with one!  
Ingredients: 
6 cups (1500 ml) lettuce greens, any kind 
1 cup (250 ml) fresh strawberries, or raspberries, or even dried cranberries or cherries 
1 cup (250 ml) blueberries, blackberries or grapes  
4 green onions, sliced (or not)  
1/2 cup (125 ml) crumbled feta cheese (or blue, cheddar or whatever is in in the fridge) 
1/2 cup (125 ml) pecans, walnuts, pepitas, in fact whatever will give it some crunch) 
  
Instructions: 
Toss all the ingredients in a salad bowl. Drizzle the dressing over the salad just before serving. 
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CHEMICAL LEAVENERS 
 

 
Baking soda and baking powder are known as chemical leaveners. To 
leaven means to raise, or lighten. These ingredients are typically used in 
baked goods such as bread, cake, muffins, etc, to increase the volume 
by expanding air bubbles through mixing, creaming, kneading or 
whipping of the batter or dough. Leaveners are responsible for baked 
goods' taste, coloring and texture. 
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Killer Bees’ Honeycomb Candy 
It’s great to be a 33 Killer Bee!  
Ingredients: 
1 cup (250 ml) granulated sugar 
¼ cup (60 ml) corn syrup 
2 tablespoons (30 ml) honey 
½ cup (125 ml) water 
2 teaspoons (10 ml) baking soda 
 
Instructions: 
Line and grease an 8”x 8” pan with parchment paper. 
In a large, heavy-bottomed saucepan, add sugar, corn syrup, honey and water to moisten 
all of the sugar. Give it a quick stir. 
Cook on the stove over medium heat until the sugar starts dissolve. Watch it carefully as it 
will bubble up. Eventually, you want it to reach the temperature of 300’F when tested with a 
candy thermometer. 
At this point, remove the pan from the heat and quickly add the baking soda. Whisk in the 
baking soda for about 5 seconds as soon as  bubbles begin to form, stop stirring. Quickly 
pour the mixture onto the parchment paper because it will begin to harden. 
Let it cool for 1 hour, then use a knife to cut the honeycomb into pieces. 
Store any leftovers in an airtight container otherwise it will absorb moisture from the air and 
soften. You can also dip the broken pieces in chocolate for a special treat. 
 
How it works: This candy gets its bubbly texture from carbon dioxide bubbles getting 
trapped within the candy. The carbon dioxide is produced when baking soda (sodium 
bicarbonate) is added to the hot syrup. Baking soda is an alkaline compound, that when 
combined with an acid, will produce carbon dioxide gas.  
Also, make sure you have a properly calibrated candy thermometer for this recipe. Check 
out the recipe for Sucre à la Crème for a better explanation.   
 

 
 
Rookie Vanilla Cake 
We call this Rookie Vanilla Cake because even beginners will get great results and 
no special tools are needed. It’s a low-tech recipe with high tech taste. 
 
Ingredients: 
1 c. (250 ml) butter 
1 c. (250 ml) water 
2 c. (500 ml) sugar 
2 1/4 c. (560 ml) flour 
1/2 tsp. (2.5 ml) salt 
1 tsp.(5 ml) baking soda 
2 eggs 
1 tsp. (5 ml) vanilla 
1/2 c. (125 ml) sour cream 
 

Icing: 
1/2 c. (125 ml) butter 
3 Tbl.(45 ml)  evaporated milk 
2 1/4 c. (560 ml) powdered sugar 
1 tsp.(5 ml) vanilla 
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Cake Instructions: 
Preheat oven to 350 degrees Fahrenheit.  Put butter and water in a large saucepan over 
medium-low heat until butter is melted.  Remove from heat and stir in the sugar, flour, salt 
and baking soda.  Stir with a wire whisk until smooth. Add eggs, vanilla, sour cream and mix 
well.  Pour the batter into a well greased 9X13 cake pan. Bake for 25 minutes or until a 
toothpick inserted in center comes out clean.   
Let the cake cool while you make the icing.  
 
Icing Instructions: 
Put the butter and milk into a medium saucepan. Heat until butter is melted and bring to a 
simmer.  Remove from heat and stir in the powdered sugar, vanilla and a dash of salt. 
Whisk until completely smooth.   
 

 
 
Veteran Vanilla Cake 
If you’re a veteran in the kitchen, this will be a piece of cake!  
Ingredients: 
3 cups (750 ml) flour 
1 tbsp (15 ml) baking powder 
1/2 tsp (2.5 ml) salt 
4 eggs 

2 cups (500 ml) sugar 
1 tbsp (15 ml) vanilla 
3/4 cup (180 ml) oil, canola or corn 
1 1/4 cups (310 ml) milk 

 
Instructions: 
*This cake is a little more complicated. It is best made with a stand mixer.  
Preheat the oven to 350 °F (180 °C). Grease two 9-inch (20-cm) cake pans. Set aside. 
In a medium bowl, combine the flour, baking powder, and salt. Set aside. 
In the bowl of a stand mixer, beat the eggs, sugar, and vanilla until thick, pale and triple in 
volume - about 10 minutes. Slowly add in the oil while beating, stopping and scraping the 
sides of the bowl occasionally with a rubber spatula.  
Lower the speed of the mixer and add the flour mixture, 1 cup at a time, alternately with 
the milk until the batter is smooth. Divide the batter into the pans and bake for 40 to 50 
minutes or until a toothpick inserted in the centre of the cake comes out clean. Let cool for 
15 minutes. Remove from the pans and let completely cool on a wire rack. 
When cool, frost as desired. 
 
Did you know, most ovens in North America have temperatures written in Fahrenheit and 
usually are in increments of 25° F. This is because the United States still uses Fahrenheit. The 
rest of the world uses Celsius, but since Canada is so close to the US, we often see both 
Fahrenheit and Celsius in our recipes. It is important then to understand how to convert a 
Fahrenheit temperature to an appropriate Celsius temperature. For example, if the recipe 
tells you to bake a dish at 220°C. You will need to convert 220°C to a Fahrenheit 
measurement.  
We use this formula to convert Celsius to Fahrenheit: 
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Citrus Circuits Lemon Loaf 
This is our way of puckering up to our competition. 
Ingredients: 
3 eggs 
1 cup (250 ml) granulated sugar 
1/2 cup (125 ml) sour cream 
1/2 cup (125 ml) canola or vegetable oil 
2 tablespoons (15 ml) lemon zest 
1 teaspoon (5 ml) lemon emulsion or 
extract 
1 2/3 cups (410 ml) flour 
2 teaspoons (10 ml) baking powder 
½ teaspoon (2.5 ml) baking soda 

Lemon Glaze 
¾ cup (185 ml) powdered sugar 
1 tablespoon (15 ml) melted butter 
1 teaspoon (5 ml) corn syrup (optional) 
1 tablespoon (15 ml) lemon juice (fresh) 
(water if necessary) 
 
 
 

 
Instructions: 
Preheat the oven to 350° F, (180° C).  Grease a 9 × 5 inch loaf pan and set aside. 
Loaf - In a large bowl, combine the flour, baking soda and baking powder. Mix well.  
In another bowl, mix eggs, sugar, sour cream and whisk until smooth. Add the oil, lemon 
zest, lemon extract and whisk to mix well. 
Add the wet ingredients to the dry and stir just until everything is just mixed. Try not mix too 
much. It’s OK to see some lumps. Pour into the prepared pan and cook - about 55-60 
minutes. Test with toothpick and make sure it comes out clean. 
Set your lemon loaf aside to cool. 
Prepare your glaze by mixing sugar, butter, syrup and lemon juice in a small bowl or 
measuring cup for liquid. Add just enough water (one teaspoon at a time) to make it 
pourable. 
Smooth over the cooled loaf. 
Slice and serve. 
 

 
 
1114 or 2056 Chocolate Chip Cookies 
These cookies are always good, maybe even the best… in fact, we like them so 
much we wanted to name them after the best FRC team in Ontario… the only thing 
is we couldn’t choose, so we’ll let you decide. 
Prep Time 10 minutes 
Cook Time 10-12 minutes 
Yields 24 cookies 

Ingredients: 
2 cups (500 ml) flour 
1 tablespoon (15 ml) cornstarch 
1/2 tsp (2.5 ml) baking soda 
3/4 cup (180 ml)  salted butter, melted 
1/2 cup (125 ml) sugar 
1 cup (250 ml) brown sugar packed 
1 large egg 

1 egg yolk 
2 tsp (10 ml) vanilla extract 
1 tsp (5 ml) hazelnut emulsion (or nut 
extract), optional 
11/2 cups (375 ml) chocolate chips  
1 cup (250 ml) pecans or walnuts 
(optional) 
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Instructions: 
Preheat oven to 350 degrees F.  
In a small bowl mix flour, cornstarch, baking soda and salt. Set aside. 
In a medium bowl, beat (with a mixer) the butter and sugars until combined. 
Beat in egg and yolk, emulsion and vanilla until fluffy. 
Mix in the dry ingredients with a wooden spoon until combined. 
Add chocolate chips and mix well. 
Use a small cookie scoop to drop your cookies onto a cookie sheet lined with parchment 
paper. (Or you can roll them into balls and flatten a bit). 
Bake for about 10-12 minutes. (This will depend on the size of the cookies). Remove from 
oven just as the edges start to turn brown. 
Allow to sit on the baking pan to cool for at least 5 minutes. 

To understand all the science behind these cookies, check this out: 
https://ed.ted.com/lessons/the-chemistry-of-cookies-stephanie-warren#watch 
 
W.A.F.F.L.E.S Pancakes 
FRC Team 4476 is Wild About Family & Friends Learning Engineering. We are wild 
about pancakes and WAFFLES! 
Could you make waffles out of this pancake batter? We don’t know, but we might try. 
Ingredients: 
1 cup (250 ml) flour 
3 Tbsp. (45 ml) sugar 
1 Tbsp. (15 ml)  Baking Powder 
1 egg 
1 cup (250 ml) milk 
2 Tbsp. (30 ml) melted butter 
 
Instructions: 
In a small bowl, mix the flour, sugar and baking powder. 
In a larger bowl, beat egg, milk and butter until blended. Stir in the flour mixture. 
Brush some butter onto a hot griddle or skillet and pour about a 1/4 cup batter for each 
pancake. Cook on medium-low heat until bubbles begin to form on tops and then burst. 
Flip to brown other side. 
 
Now, engineer a better pancake. Decide on the criteria for a perfect pancake. Should it 
be sweeter or less sweet? Would the addition of chocolate chips make it better or would 
they melt and burn in the pan? Try using buttermilk in place of regular milk, do you notice a 
difference? Do you like a thinner pancake, add a little more milk. Test your theory and 
record your results.  
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HEALTH PROPERTIES 
 

 

Did you know Canada has a new food guide for 2019?  

 
This new food guide recommends to:  

• Have plenty of vegetables and fruits (half your plate) 
• Eat protein foods (quarter of your plate) 

• Choose whole-grain foods (quarter of your plate) 
• Make water your drink of choice 

 
It also advises us to be mindful of eating habits, cook more often, enjoy 
your food, and to eat meals with others. It encourages us to use food 

labels, limit certain foods and be aware of food marketing.  

 
For more in depth information and recipes, visit : 

www.Canada.ca/FoodGuide/. 
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ThunderChickens Noodle Soup 
The Thunder Chickens… we think their name says it all! 
Ingredients: 
2 tablespoons (30 ml ) butter, margarine or 
oil 
1 large onion, diced 
2 large carrots, diced 
2 stalks celery, diced 
1 tablespoon (15 ml) garlic (4 cloves) 
minced 
1 bay leaf 
1/2 teaspoon (2.5 ml) dried thyme 

1 pound (454 g) boneless, skinless chicken 
thighs  
8 cups (2 litres) chicken broth 
5 ounces (142 g) noodles (you can even 
make your own - see the chapter on 
emulsions) 
Salt and pepper, to taste 
Parsley (optional) 

 
Instructions: 
In a large pot over medium heat, add butter onions, carrots, and celery. Cook, stirring every 
few minutes until the vegetables begin to soften and the onions are translucent. Add in the 
garlic and cook for about 1 minute more. 
Pour in the chicken stock, bay leaves, and thyme. Bring to a boil, and add the chicken to 
the soup. Return to a boil, then reduce the heat to low and simmer, covered with a lid, for 
about 30 minutes. 
Remove the cooked chicken to a plate. 
Bring the soup back to a boil on medium heat.  
Stir the noodles into the soup, and cook about 10 minutes depending on the type of 
noodles used. While the noodles cook, shred the chicken into strips or dice into cubes. 
Slide the chicken back into the pot and then taste the soup once more for seasoning. 
Adjust with more salt and pepper, as needed. Garnish with parsley if desired and serve. 

Did you know?: 
At the very least for those suffering a chill, soups provide hydration and also contain 
nutritious ingredients that are well cooked and therefore easy to digest. 
Chicken protein provides an ample source of cysteine – an amino acid chemically similar to 
a drug known as acetylcysteine, which can clear mucus. 
A properly prepared pot of chicken stock will also contain gelatin extracted from the 
collagen in the chicken. The gelatin exudes a velvety texture and adds a rich flavour to the 
stock base. It's also a source of hydrophilic colloids; compounds that attract gastric juices 
and stimulate digestion. 
 

 
 
Viral Vortex Dairy Free Chocolate Milkshakes 
This healthy shake is so good, it might just go viral. 
Ingredients: 
½ cup (125 ml) water 
½ cup (125 ml) coconut milk (or your favourite dairy-free milk) 
1 tbsp (15 ml) cacao powder 
½ medium banana, peeled (choose a ripe, spotty banana) 
¼ cup (60 ml) ice cubes (about 6 regular sized ice cubes) 
1 medjool date, pitted (optional - provides added sweetness, a slight caramel flavour and 
additional fibre) 
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Instructions: 
Add all ingredients to a high powered blender and blend until smooth and creamy. 
Serve chilled. 
 
People with lactose intolerance cannot metabolize lactose properly, because their 
digestive system produces too little of an enzyme known as lactase. If they consume foods 
containing lactose, they may experience bloating, flatulence, and diarrhea. 
Lactose is a sugar found only in milk, but it is also present in dairy products and food items 
made with milk derivatives. A lactose intolerance is different from a milk allergy because in 
a milk allergy, the body reacts to milk proteins, not milk sugar. Milk allergy can result in 
severe symptoms, including anaphylaxis.A person with a severe lactose intolerance may 
have to avoid not only milk and milk products, such as ice cream, but other processed 
foods containing milk powder, whey, and so on. 
 
Technology Lesson: Did you know that a vortex mixer, or vortexer is a device used in 
laboratories to mix vials of liquid. 
 

 
 
Sabre Bytes -Lemony Energy Balls 
It Takes lots of energy to be a top notch team. These healthy bites will help you 
make it through long days of competition, and they’re great for athletes too! 
Prep time: 10 minutes 
Ingredients: 
2 cups (500 ml) pitted dates 
1 cup (250 ml) raw almonds 
1 cup (250 ml) cashews 
½ cup (125 ml) shredded coconut, unsweetened,  
¼ cup (60 ml) chia seeds 
¼ cup (60 ml) pepitas  
zest from 1 lemon 
juice from ½ lemon 

 
Instructions: 
Put all the ingredients into the food processor. Pulse about 10 times, then run the machine 
until all the ingredients come together. If it dough is too sticky, add a few more cashews. If 
too dry, a little more lemon juice and another date.  
Roll dough into balls. You can then roll in more coconut (if you like).  
Store in fridge for up to 1 month 

 
 

   

31  



 

TASTE 
 

 
The tongue is an important mobile muscle covered with taste buds 

that tell our brain about how something tastes. At birth we have about 
10,000 taste buds but as adults we only have 5,000 to 8,000. 

Taste buds are renewed throughout our lives, and have a lifespan of 8 
to 10 days. 

 
The taste buds all have specific locations on the tongue. Different parts 

of the tongue are sensitive to the five basic tastes of food.  
The five basic tastes of food are:  

BITTER 
SALTY 
SOUR 
SWEET 

SAVORY (UMAMI) 
 

By cooking these recipes. try to identify what foods stimulate taste in 
different areas on your tongue.  
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The HOT Team Sriracha sauce 
Is it the competition heating up or just this sauce? 
Ingredients: 
1 pound red jalapeno peppers, stems cut off 
½ pound red serrano peppers, stems cut off 
4 cloves garlic, peeled 
3 tablespoons light brown sugar 
1 tablespoon kosher salt 
⅓ cup water 
½ cup distilled white vinegar 
 
Instructions: 
Before you start, please put on a pair of gloves and be sure not to touch your eyes or face 
while working with peppers.  
Chop jalapeno and serrano peppers, retaining seeds and membranes, and place into a 
blender with garlic, brown sugar, salt, and water. Blend until smooth, pulsing several times to 
start. 
Transfer purée into a large jar. Cover container with plastic wrap and place into a cool dark 
location for 3 to 5 days, stirring once a day. The mixture will begin to bubble and ferment. 
Scrape down the sides during each stirring. Rewrap after every stirring and return to a cool, 
dark place until mixture is bubbly. 
Pour fermented mixture back into blender with vinegar; blend until smooth. Strain mixture 
through a fine mesh strainer into a saucepan, pushing as much of the pulp as possible 
through the strainer into the sauce. Discard remaining pulp, seeds, and skin left in strainer. 
Place saucepan on a burner and bring sauce to a boil, stirring often, until reduced to your 
desired thickness, 5 to 10 minutes. Skim foam if desired. 
Remove saucepan from heat and let sauce cool to room temperature. Sauce will thicken a 
little when cooled. Transfer sauce to jars or bottles and refrigerate. 
 
FYI: Inside the red chilis is a group of molecules called capsaicinoids, that produce the 
sensation of burning. They trigger the protein receptor TRPV1 in our mouths which respond 
to temperatures above 109 degrees fahrenheit, thus causing the spicy hot sensation. 
Capsaicin is naturally found in the plant genus capsicum (peppers). All peppers are related 
but they have a huge difference between the heat of each of these peppers.  
The Scoville scale- ranged from 0 Scoville units up until 16 million (end point of pure 
capsaicin. (0 SHU- 16 000 000 SHU) measures which pepper is more spicy than another, for 
example: 
-Bell pepper=0 SHU 
-Jalapeno pepper=4000 SHU 
  
This scales Sriracha as 1000-2500 SHU compared to Tabasco as 2500-5000 SHU. 
Lastly, the salt, vinegar and garlic all act as a natural antimicrobial preservative that keep 
bottle long lasting even without refrigeration.  
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Team RUSH Orange Juice Crush 
We’ll admit it, we’ve got a crush on a Michigan Team by the name of Rush. 
Ingredients: 
4 oranges for about one cup of orange juice 
 
Instructions: 
Lightly smack each orange on the counter. Cut each one in half.  
Squeeze into a glass. You may also use a citrus reamer to do this. If you want less pulp, use a 
hand juicer with a strainer. 
 
Fun Fact: The bumps on your tongue contain about 10,000 taste buds, each comprised of 
up to 100 taste receptor cells. Your taste buds are programmed to identify five different 
taste types - receptors identify sweet, bitter, salty and sour. Different taste molecules have 
being different shapes. Each taste receptor is designed to recognise certain shapes and 
ignore others. 
SLS (chemical compound) in toothpaste attaches to sweet receptors on the tongue, which 
inhibits the ability to taste sweet flavours. SLS also destroys phospholipids in our mouths, 
which inhibit the bitterness receptors. By suppressing sweet receptors and destroying a 
compound which impedes bitterness, SLS creates double the taste of bitterness. This is why 
orange juice tastes so horrible after brushing your teeth! 
 

 
 
SWAT Watermelon Mint Drink 
The ladies of SWAT host a wonderful event every year called Swatposium. We think 
this drink would be a great addition to their event.   
Ingredients: 
¼ cup (packed) fresh mint leaves 
¼ cup sugar or agave syrup 
5 cups peeled, seeded and coarsely chopped watermelon (watermelon about 2 ½ 
pounds) 
¼ cup lime juice 
mint sprigs (to serve) 
 
Instructions: 
Mix mint leaves, sugar and 1/4 cup of water in a small pot. Bring to a boil and stir until the 
sugar is dissolved. Transfer the mixture to a heat proof container and cool uncovered for 
about 30 minutes until cool.  
Filter the mint syrup into a blender; throw the mint leaves. Add watermelon and lime juice 
and mix until smooth. Using a fine mesh sieve, pour into a pitcher. throw the solids. Add 2 
cups water and mix well. Serve with mint sprigs. 

Watermelon juice has scientific support in a new study, which found that juice from the 
summer favorite fruit can relieve post-exercise muscle soreness. Studies show watermelon's 
effects on the amino acid L-citrulline which can help support bone health and strengthen 
joints. 
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BUILD SEASON FOOD  
 

 
Before build season, during build season, and after build season, ALL 

robotics teams SURVIVE off of pizza.  
 

Tired of eating pizza? Take at look at these delicious recipes.  
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Exploding Bacon Pulled Pork 
Who doesn’t love bacon! 
 
For some reason, just before build season, large cuts of pork seem to go on sale for about $2 
a lb - Lucky for us!  
Zeus says: This is an easy recipe that just takes a little planning ahead, but the results are 
worth the effort. You’ll also need to do a few simple mathematical calculations to get the 
timing and recipe just right. 
 
Before you start: A good rule of thumb is 4 ounces of uncooked meat per person, if you are 
serving this in sandwiches. 
Do the math - multiply the number of people you want to feed by 4 and then divide that 
number by 16. This is the number of pounds of meat you need to feed your group.  
For example, on a typical Saturday, Sabotage has 20 students and 6 mentors working on 
the robot. So our calculation is (26 X 4) / 16 =  6.5. This means we will need 6.5 lbs of meat to 
feed 26 people. Although, we will probably want more since the drive team always comes 
back for seconds! 
Now, let’s calculate the cost per person. If meat sells for $2.00 per pound and there is 16 
ounces in a pound, and we know we need 4 ounces per person. The math can be done 
this way: 
16/4 = 4. We now know that we can feed 4 people with a pound of meat. Now we can 
divide the cost per pound by 4 and calculate the cost per person, in this case $2.00/4=.50. 
 
So how much will it cost us to feed 26 people? This can be calculated 2 ways. 
26 X .50 = $13.00 
6.5 X 2.00 = $13.00 
 
Ingredients: 
Pork Shoulder, Butt or Leg - boneless* or bone-in (enough to feed your crowd) 
Sugar - 2 teaspoons per pound of meat (or 25 ml per kilogram) 
BBQ spice mix- 1 teaspoon per pound (or 12.5 ml per kilogram) (store bought or follow the 
recipe below)  
Salt - table salt or kosher sea salt 1 teaspoon per pound of meat (or 12.5 ml per kilogram) 
 
Instructions: 
Up to 24 hours before cooking, combine the salt, sugar and spices. Rub this mixture,  called 
a dry brine, onto the meat and cover with plastic wrap. Refrigerate the meat for anywhere 
from 2-24 hours.  
About 10 hours* before you want to eat, place meat in a roasting pan and cover with foil. 
Bake in an oven set to 275’ F. This will take about 8-10 hours for an 8 pound roast. If your 
roast is smaller, reduce the time by about 1 hour per pound.  
When the roast is cooked, drain of fat and shred the meat. This can be make ahead and 
reheated of even cooked through the night. 
 
Serve this Sabotage style, with BBQ sauce, spicy mayo and pineapple coleslaw.  
Did you know: Salt is a natural mineral, NaCl, a crystal made of one ion of sodium (Na) and 
one ion of chloride (Cl). 
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Here’s the science: When salt is applied to raw meat it dissolves and forms a brine which is 
then reabsorbed into the meat. This allows the meat proteins to retain more juices. When 
meat is cooked at a lower temperature, it allows the collagen (the connective tissue in 
meat) to melt. The combination of salt and slow roasting results in a deliciously tender pulled 
pork.  
  
Engineering note: Did you know many ovens are engineered to shut off automatically after 
8 -12 hours. If you are cooking a big roast, you might want to check the manual for your 
oven. 

 
 
BBQ Spice Mix  
This makes a great Father’s Day gift!  
Ingredients: 
¼ cup (60 ml) sugar 
¼ cup (60 ml) paprika (smoked if 
available) 
1 tablespoon (15 ml) garlic powder 
2 teaspoons (10 ml) chili powder 
2 teaspoons (10 ml) onion powder 
1 teaspoon (5 ml) celery salt 

1 teaspoon (5 ml) lemon pepper (regular 
pepper will work too) 
½ teaspoon (2.5 ml) chipotle chili powder 
(optional) 
½ teaspoon (2.5 ml) mustard powder 
½ teaspoon (2.5 ml) cumin 
½ teaspoon (2.5 ml) salt 

 
Instructions: 
Combine everything into a small bowl. Pour into a small container with a tight lid.  
Store in a dry place. 
 
Technology lesson: Use your computer to design a nice label for your mix.  
 
Fun Fact: Did you know it is better to buy spices in small quantities as they lose their flavor 
over time. Try to use spices within a year of purchase. 
Pineapple Slaw - A Tribute to the Hawaiian Kids 
 
This refreshing coleslaw goes well with pulled pork. 
 

 
Pineapple Slaw 
In Honour of the Hawaiian Kids 
Ingredients: 
Salad 
2  396 g. (14 oz.) bags coleslaw mix  
1 fresh pineapple, diced 
1 bunch green onions, chopped 
¼ cup (60 ml) cilantro chopped 

Dressing 
¾ cup (185 ml) mayonnaise store bought 
or homemade 
2 tablespoons (15 ml) lime juice 
Salt and pepper to taste 

 
In a large bowl combine 1st 4 ingredients. In a small bowl, make the dressing by mixing 
mayonnaise, lime juice and salt and pepper.  
Just before serving pour the dressing on the salad to coat. Toss lightly.  
Note: You may not need all the dressing. Add according to your tastes. If you like a less 
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crunchy salad, add the dressing about ½ an hour before serving. 
 
Sabotage Sugar Cookies 
We’ve made hundreds of theses cookies, and even added a food grade printed 
logo. You can also design your own cookie cutter and 3D print it at the local library. 
  
Yields: 36 cookies 
Ingredients: 
8 oz. (250 mL) butter, softened 
1 cup (250 mL) granulated sugar 
½ cup (125 mL) brown sugar 
1 egg 
2 ¾ cups (650 mL) all-purpose flour 
¼ teaspoon (1.25 ml) baking powder 
1 teaspoon (5 ml) vanilla 
 
Instructions: 
Preheat oven to 325º F. Place parchment paper or nonstick baking mat on cookie sheets. 
In the bowl of a stand mixer, cream butter and sugars together until light and fluffy, about 2 
minutes. Add egg and vanilla and mix until combined. 
In another bowl mix flour and baking powder. Add to the butter mixture until combined. 
Roll the dough between 2 pieces of plastic wrap or parchment paper. Cut the dough with 
your favorite cookie cutter. (Refrigerate as needed, if the dough is too soft.) 
Place the cookies on an ungreased baking sheet, spacing about 1½ to 2 inches apart. 
Bake for 8 to 10 minutes or until lightly browned. 
 
Decorate as desired. 
 
Technology lesson: Did you know any image can be printed onto special icing sheets using 
a printer filled with edible ink.  
You can also design your own cookie cutters in a CAD program and 3D print them. Many 
libraries and high schools have 3D printers you can use. Here’s a good video to get you 
started. 
https://www.youtube.com/watch?v=nvcO2Pavwdo  
 
Do the math: If you have one pound (16 ounces) of butter how many cookies can you 
make with this recipe? 
 
Science lesson: Did you know that butter is one of the few ingredients that measures the 
same by weight as by volume? What other ingredients can you find that are like this? 
 

 
 
1241 Sucre à la crème  
A brown sugar candy similar to fudge - in honour of our friends Theory 6. 
A traditional French Canadian recipe using ratios.*  
Because our great-grandmothers didn’t necessarily have proper measuring utensils, they 
often made their favorite recipes using ratios. 
This recipe can be adjusted to make more or less simply by changing the size of the 
container used for measuring. As long as the same container is used for all ingredients, the 
recipe will always work out.  
 

38  

https://www.youtube.com/watch?v=nvcO2Pavwdo


*A ratio is a proportion of ingredients that will always result in the same end product. Try 
measuring this recipe using your favorite mug or tea cup just as our great-grandmothers 
would have done, or use a standard measuring cup. 
 
 
Ingredients: 
1 part butter 
2 parts evaporated milk 
4 parts brown sugar  
1 tsp. (5 ml) vanilla  
 
Instructions: 
Place all ingredients into a saucepan*. Bring to a boil over medium heat. Continue to boil 
until the mixture reaches soft ball stage (237’F or 113’C) when tested with a candy 
thermometer or forms a soft ball that can be formed and picked up in a bowl of cold 
water. At this point, remove from heat and place pot in sink filled halfway with cold water.  
Meanwhile, butter a 9” X 11” baking dish. Allow to sit without stirring for 10 minutes. Add 1 
teaspoon vanilla and then beat with a hand beater until it begins to lose its gloss. Pour 
quickly into the prepared pan and allow to cool.  
Enjoy! 
 
* Be sure the saucepan is big enough to hold at least double the amount of ingredients you 
are using as it will rise up and overflow if the container is too small. 
If using a thermometer, make sure it is calibrated before you test the candy. 
 
Math lesson- Ratios: A ratio compares values. A ratio says how much of one thing there is 
compared to another thing. 
 
Science notes- Boiling points: What is the boiling point of water? Do you know?  
 
Technology link: Use your computer to research how to properly calibrate a thermometer. 
Did you know you can use ice water or boiling water? 
 
Take it further - try to find other ratio recipes (hint: vinaigrettes and pie crust are a good 
place to start) 
 

 
 
Shep the Sheep’s Shepherd’s Pie 
Our team mascot Zeus is an eagle, but we thought Zeus’s shepherd pie sounded 
bad. Then we thought maybe our Merge wouldn’t mind if we named it after their 
safety sheep Shep.  
 
Ingredients: 
4 potatoes, peeled and cubed 
1 pound lean (453 g) ground beef 
3 cloves garlic, minced 
1 onion, chopped 

1 tablespoons (30 ml) flour 
1/2 cup (180 ml) beef broth 
2 tablespoons (30ml) taco seasoning 
3 tablespoons (45 ml) of each ketchup and 
salsa 
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2 cups (500 ml) frozen corn kernels (with 
jalapenos is delicious) 
½ (2.5 ml) teaspoon black pepper 
½ cup (125 ml) shredded Cheddar cheese, 

divided 
1/2 (125 ml) cup cream cheese 
1 (5 ml) teaspoon salt 

½ cup (125 ml) crushed tortilla chips (ranch 
doritos are good) 

optional for serving - sour cream, chopped 
green onions, avocado slices, salsa 

 
Instructions: 
Place potatoes in a large pot with enough water to cover. Bring to a boil over high heat; 
reduce heat to medium-low, cover, and simmer until tender, about 20 minutes. 
Preheat the oven to 375 degrees F (190 degrees C). 
Brown ground beef over medium heat in a skillet. Add onions and garlic and spice mix. Stir 
in flour, add beef broth, ketchup and salsa. Stir to combine. Cook for 5 minutes, until thick. 
Stir in black beans. Put beef mixture into a 9” X 9” casserole dish. Layer vegetables on top of 
beef.  
Drain potatoes and smash them a little bit before adding 1/4 cup of grated cheese and 
cream cheese. Mash until smooth. 
With a fork, spread potatoes over the beef, to form the top layer. 
Sprinkle with remaining grated cheese and tortilla chips. 
Bake in the preheated oven for 20-25 minutes, or until cheese is melted and golden. Let 
cool 15 minutes before serving. Serve with toppings and salsa if desired. 
 
The main process that takes place when cooking a potato, no matter the method, is an 
increase of temperature. It will start heating up from the outside and slowly move through 
the entire potato. That heat in a potato will then cause various chemical reactions to occur. 
Heat will break down the ‘glue’ that keeps the cells together and it will break down the cell 
walls themselves. This will cause the potato to lose its firmness. Water can escape the cells 
and this makes the potato lose its turgor. Most vegetables that get cooked undergo similar 
changes. 
  
Recipe note: To make a vegetarian version of this pie, simply omit the beef and 
exchange the beef broth for vegetable broth. 
 

 
 
Flaming Cheesy Poofs Queso  
We would write something here, but we thought that would be too cheesy. 
 
Ingredients: 
1 lb (454 g) hot italian or chorizo sausage 
1 onion, chopped fine 
2 tsp (10 ml) each cumin and chili powder 
2 tablespoons (30ml) taco seasoning 
½ cup (125 ml) tomatoes with jalapenos (pureed in a blender)  
1 ½ pounds (680 g) grated queso cheese (or any white cheese such as mozzarella)  
Tortillas or tortillas chips, sour cream for serving 
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Instructions:  
Remove sausage from casings and cook over medium heat in a saucepan breaking the 
meat up as it cooks. Drain off any fat. Add onions, tomatoes and spices. Add cheese and 
stir until completely melted. Serve with tortillas or chips and a side of sour cream.  
 
 
Coyote’s  Crescents 
We couldn’t finish the book without a shout out to our buddies at 610.  They’re not 
used to being last… but we thought they might be OK with it just this once :) 
 
Ingredients: 
1 cup (250 ml) butter, softened 
1/2 cup (125 ml) sugar 
1 teaspoon (5 ml)vanilla extract 
2 cups (500 ml) all-purpose flour 
1 cup (250 ml) finely chopped pecans 
Confectioners' sugar 
 
Instructions: 
Using an electric mixer, add butter, sugar and vanilla in a large bowl, until light and fluffy. 
Slowly add flour, then pecans. 
Shape dough into logs and then shape into crescents. Place 1 in. apart on ungreased 
baking sheets. 
Bake at 325° for 15 -20 minutes or until set and bottoms are lightly browned. Allow to cool. 
Sprinkle with confectioners' sugar before serving. 

 
 
Make and Design a Wooden Cutting Board (for charcuterie) 
A tribute to FRC 5426 EJL’S 1st robot Woodie, because everyone’s rookie robot 
should be made out of wood. And to Woodie Flowers, who coined the term 
Gracious Professionalism.  
 
You can make a basic free edge board out of a variety of woods. Harder woods are best, 
maple and walnut good, inexpensive choices. 
 
What you need: 
A piece of wood*, approx 1 inch thick, any size you like (10”X 7” is a good size) 
Sandpaper - 80- 220 grits  
Mineral oil (food grade) 
 
*Freshly cut wood should not be used for this project, it must be properly dried before using. 
 
Instructions: 

1. If necessary, cut the board to the shape you like.  
2. Once you are satisfied with the shape, take the 80 grit sandpaper (the roughest one) 

and sand the piece to remove all the rough edges.  
3. Next, use the 220 grit paper and sand until it is very smooth.  
4. Wipe off the dust with a damp cloth. This is called raising the grain.  
5. Allow to dry. Use the 220 grit paper and sand until it is smooth once again. 
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6. Wipe off the dust with a dry cloth. 
7. Poor on the mineral oil and rub it in with a paper towel. 
8. Allow to dry overnight. 
9. Enjoy your board.  

If you like this project, research how to make fancier boards online. The options are endless! 
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Glossary 
 
Brush: Brush a sauce, oil or beaten egg on a preparation. 
 
Boil or bring to a boil: Heat up until the liquid bubbles rapidly. 
 
Candy thermometer: Thermometer used in candy making; helps to judge the temperature 
necessary to obtain the desired consistency. It is also called sugar syrup thermometer. 
 
Chop: Cut into little pieces with a knife, chopper or other utensil. 
 
Drain: 

1. Get rid of all liquid: water, juice etc. 
2. Get rid of excess oil from fries; place the food on a paper that will absorb the oil. 

 
Incorporate: It involves combining two ingredients or adding an ingredient to a mixture: 
take a spatula, press one side of the bowl and go around towards the middle; repeat as 
many times as necessary to mix completely. 
 
Knead: Fold and work the dough 
 
Leaven (one): Ingredient that makes a mixture rise during cooking. 
 
Mold: Deformed and shaped solid body, into which a liquid or pasty substance is poured 
which, solidified, retains the shape it has taken in the cavity. 
 
Pectin (a): Powder that promotes jelly formation. 
 
Sift: Consists of passing flour (or other ground ingredient) in a fine sieve or strainer to aerate 
food and remove granulated ingredients. 
 
Simmer: Cook on low or low heat below boiling point. 
 
Sprinkle: Drop a fine shower of flour powder, sugar. 
 
Tempering: Tempering is the technique that makes chocolate pass through all 3 stages of 
temperature so that it has the best consistency for molds, decorations and 
candies.Tempering not only improves the appearance of the chocolate but also the taste. 
The chocolate is melted down to a liquid then transformed back into a solid. Tempering 
re-establishes the cocoa butter crystals that are in the chocolate. Just like when freezing 
water, the chocolate molecules come together to form crystals that attach themselves to 
create a solid. Different kinds of crystals form depending on the temperature of the 
chocolate. To form the best type of crystals for tempering chocolate, the temperature has 
to be manipulated very carefully. For milk chocolate and white chocolate, the chocolate 
should be reheated at 87℉ to 88℉. For dark chocolate, the chocolate should be reheated at 
88℉ to 91℉. 
 

44  



Weight vs volume: Weight is determined by the mass or ‘heaviness’ of substances. In 
cooking, it is usually measured in grams or ounces using a scale. Volume is determined by 
the amount of space that something takes up. In cooking, it is usually measured in 
teaspoons, tablespoons, cups etc. 
Precision when cooking and baking is very important in order to obtain the best results and 
the best taste. Measuring by volume is easier to do at home when in the kitchen and much 
faster, although it is not always as accurate, especially when it comes to dry ingredients. An 
example of this is measuring flour. The density of the flour is very different when you scoop it 
out of the bag with a measuring cup and when you spoon it out of the bag into a 
measuring cup. Different factors such as humidity and storage affect its density (volume), 
but these factors won’t affect the weight. 
 
Whip: Using a whisk or an electric/hand mixer, rapidly mix a mixture to make it inflate. 
 
Yeast: A commercial ingredient that reacts with sugar and water to raise a dough before 
cooking to help keep it in shape while cooking. 
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Teams referenced in this book, as well as links to their websites. 
 
Barker RedBacks -https://www.team4613.org/ 
Citrus Circuits - https://www.citruscircuits.org/ 
DM High Voltage - http://dmhighvoltage.com/ 
BeaverworX - http://Beaverworx.ca 
Holy Cows - http://www.team1538.com 
Ice Cubed - http://www.team1305.org 
Bomb Squad - http://frcteam16.org 
The Big Bang -  
Theory6 - http://www.theory6.ca 
The Robo Devils - http://team5036.com 
A-Team - http://www.a-teamrobotics.com 
MakeShift - http://4039.ca 
Killer Bees - http://www.killerbees33.com 
1114 - http://www.simbotics.org 
2056 - http://www.2056.ca 
W.A.F.F.L.E.S. - http://wafflesrobotics.com  
ThunderChickens - http://www.thunderchickens.org  
Viral Vortex - http://vistaviralvortex.wixsite.com.49364936 
Sabre Bytes - http://www.sabrerobotics.com 
The HOT Team - http://www.hoteam67.org 
Team RUSH - http://www.teamrush27.net 
Spice Gears - http://spicegears.pl 
SWAT - http://www.swat771.com 
Exploding Bacon - http://www.explodingbacon.com 
Hawaiian Kids - http://www.waialuarobotics.com 
Sabotage - http://lessorrobotics.ca 
Merge Robotics - http://team2706.ca 
The Cheesy Poofs - http://www.team254.com 
Crescent Coyotes - http://www.team610.com 
E.J. Lajeunesse - http://www.fivefourtwosix.com 
Saints Bot - http://saintsbot.com 
MMRambotics - http://www.mmrambotics.com 
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