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How to Use this Workbook 

I put this workbook together for you to use as you work through the program. There’s a lot of 

whitespace with every experiment, so you have a space to write down your ideas and 

experiment set up plans as we go through the instructional videos together. 

There are also downloadable student worksheets under a number of the experiment videos. 

They contain additional information, reading, data tables, and exercises for you to use. If you’re 

doing those as well, print those out and insert them in the appropriate section as you go along. 

If you hole-punch this workbook and any worksheets you download and stick all of it in a three-

ring binder, you’ll have an amazing science notebook that  journals your entire year of science, 

all done for you! 

Enjoy your science adventure!  
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Master Materials List for Unit #4: Energy 1 
Pulleys  
50’+ Rope (use nylon rope with >200 pound 
tensile strength that fits through your 
pulleys) 
Pulleys (at least 6 small ones) 
Fishing line  
Two broomsticks (or use a tree) 
Pen (any size) 
Large, heavy nut 
6” length of ½” PVC pipe 
Wire coat hanger 
Thread spool 
Vice grips and pliers 
 

Optional: Thick slab of wood to make a 
pulley-swing 
 
Optional: Roller skate (the old-fashioned 
kind with a wheel at each corner) and a 
large rubber band 
 

Levers 
Stud (2×4x96” or other long, strong piece of 
scrap wood to play with) 
 

Hydraulic/Pneumatic Earth Mover 
Disposable plastic cup 
20+ tongue-depressor-size popsicle sticks 
6 syringes (anything in 3-10mL size range 
will work) 
6 brass fasteners 
Thin wire or narrow zip ties 
5’ of flexible tubing (fits over the nose of 
syringes) 
four wheels (use film canister lids, yogurt 
container lids, milk jug lids, etc.) 
4 rubber bands 
two naked (unwrapped) straws 
skewers that fit inside your straws 
hot glue gun (with glue sticks) 
sharp scissors or razor (get adult help) 
drill with small drill bits (you’ll be drilling 
holes large enough to fit the stem of a brass 
fastener) 
 

Optional Items For Grades 9-12: 

Trebuchet (order from us at a discounted 
price – see website for details). 

 

 

 

https://www.superchargedscience.com/xcart/product.php?productid=16139
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IMPORTANT!! PLEASE READ! 
Before you go out and purchase a lot of items, please use what you already have available! 

Part of being a great scientist is using the resources already around you. In the online 

curriculum, there are step-by-step instructional videos where I will be demonstrating how to 

build something, design something, create something… and if you don’t have the exact same 

materials, it’s usually okay! Part of being a good scientist is getting resourceful and using what 

you have access to.  

For example, if we’re making a catapult, and you don’t have popsicle sticks, but you do have 

chopsticks and paper towel tubes, then use those! If we’re making a hovercraft, and you don’t 

have motors (this one actually did happen) but you did find an old computer fan, try it and see 

if it works (one girl did just that – and it worked beautifully!)  Re-use and re-purpose discarded 

or broken items for your projects. 

The instructional videos are just “Step One”… just to get you started so you see what we’re 

going for and how the thing is supposed to work. After building your experiment, then your 

next step is to make it even better. Can you make that rocket go even higher? That airplane go 

faster? That circuit work in the dark also? We’re all about creativity, wonder, exploration, and 

innovation. Try it and see how it goes! 

ABOUT CHEMISTRY: The MAIN exception for this is when it comes to chemistry. We do NOT 

want you mixing random chemicals or substituting other chemicals to “see what happens”. It is 

dangerous and not scientific at all. I will have exact and specific instructions for all chemistry 

experiments. More on this in the actual chemistry section on the website.  
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Unit 4: Energy 1 - Module 1: Levers  

Lesson 1: Inclined Plane 
What’s an inclined plane? Jar lids, spiral staircases, light bulbs, and key rings. These are all 

examples of inclined planes that wind around themselves.  Some inclined planes are used to 

lower and raise things (like a jack or ramp), but they can also used to hold objects together (like 

jar lids or light bulb threads).  

Here's what you need to find: 

 sheet of paper 

 short dowel or cardboard tube from a coat hanger 

 tape 

 ruler 

  



© Supercharged Science                    www.SuperchargedScience.com Page 7 

Unit 4: Energy 1 - Module 1: Levers  

Lesson 2: First, Second, and Third Class Levers 
Levers, being simple machines, have only three simple parts. The load, the effort, and the 

fulcrum. Let’s start with the load. The load is basically what it is you’re trying to lift. The books 

in the last experiment where the load. Now for the effort. That’s you. In the last experiment, 

you were putting the force on the lever to lift the load. You were the effort. The effort is any 

kind of force used to lift the load. Last for the fulcrum. It is the pivot that the lever turns on. The 

fulcrum, as we’ll play with a bit more later, is the key to the effectiveness of the lever. 

For each, you will need: 

 A nice strong piece of wood. 3 to 8 feet long would be great if you have it. 

 A brick, a thick book or a smaller piece of wood (for the fulcrum) 

 Books, gallons of water or anything heavy that’s not fragile 
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Unit 4: Energy 1 - Module 1: Levers  

Lesson 3: Roller Skate Belts 
This isn’t strictly a ‘levers’ experiment, but it’s still a cool demonstration about simple 

machines, specifically how pulleys are connected with belts. Take a rubber band and a roller 

skate (not in-line skates, but the old-fashioned kind with a wheel at each corner.) Lock the 

wheels on one side together by wrapping the rubber band around one wheel then the other.  

Turn one wheel and watch the other spin.  

Gather your materials: 

 Roller skate 

 Rubber band 
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Unit 4: Energy 1 - Module 1: Levers  

Lesson 4: Hydraulic Pneumatic Earth Mover 
When people mention the word “hydraulics”, they could be talking about pumps, turbines, 

hydropower, erosion, or river channel flow.  The term “hydraulics” means using fluid power, 

and deals with machines and devices that use liquids to move, lift, drive, and shove things 

around. 

Materials: 

 plastic cup 

 20 tongue-depressor-size popsicle sticks 

 6 syringes (anything in the 3-10mL size range will work) 

 6 brass fasteners 

 5’ of flexible tubing (diameter sized to fit over the nose of your syringes) 

 four wheels (use film canister lids, yogurt container lids, milk jug lids, etc.) 

 4 rubber bands 

 two naked (unwrapped) straws 

 skewers that fit inside your straws 

 hot glue gun (with glue sticks) 

 sharp scissors or razor (get adult help) 

 drill with small drill bits (you’ll be drilling a hole large enough to fit the stem of a brass 

fastener) 
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Unit 4: Energy 1 – Module 1: Levers 

Lesson 5: The SeeSaw  
We’re going to use everyday objects to build a simple machine and learn how to take data. 

Sadly, most college students have trouble with these simple steps, so we’re getting you a head 

start here. The most complex science experiments all have these same steps that we’re about 

to do… just on a grander (and more expensive) scale. We’re going to break each piece down so 

you can really wrap your head around each step. Are you ready to put your new ideas to the 

test? 

You need: 

 A wooden ruler or a paint stick for the lever 

 Many pennies, quarters, or washers (many little somethings of the same mass) 

 A spool, eraser, pencil (anything that can be your fulcrum) 

 A ruler (to be your um….ruler) 

 Paper cups 

 Optional: A scale that can measure small amounts of mass (a kitchen scale is good) 

 

 

 

 

 

 

 

 

 

 

 

 



© Supercharged Science                    www.SuperchargedScience.com Page 11 

Unit 4: Energy 1 – Module 1: Levers 

Lesson 6: What’s a Joule? 
This experiment is for Advanced Students. We’re going to really get a good feel for energy and 

power as it shows up in real life. For this experiment, you need: 

 Something that weighs about 100 grams or 4 ounces, or just grab an apple 

 A meter or yard stick 
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Unit 4: Energy 1 – Module 1: Levers 

Lesson 7: Measuring Power 
We’re going to practice measuring and calculating real life stuff (because science isn’t just in a 

textbook, is it?) When I taught engineering classes, most students had never analyzed real 

bridges or tools before – they only worked from the textbook. So let’s jump out of the words 

and into action, shall we? This experiment is for Advanced Students. 

For this experiment, you’ll need: 

 Meter or yard stick 

 A stopwatch or timer 

 Object 
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Unit 4: Energy 1 – Module 1: Levers 

Lesson 8: Trebuchet 
This experiment is for Advanced Students. For ages, people have been hurling rocks, sticks, and 

other objects through the air. The trebuchet came around during the Middle Ages as a way to 

break through the massive defenses of castles and cities. It’s basically a gigantic sling that uses a 

lever arm to quickly speed up the rocks before letting go. A trebuchet is typically more accurate 

than a catapult, and won’t knock your kid’s teeth out while they try to load it. 

Tools you’ll need: 

 Hammer 

 Electric drill with ¼” bit 

 Hot glue gun & glue sticks 

 Measuring tape or ruler 

 Hand saw & clamp (or miter box) 

 Scissors 

 Screwdriver (flathead) or wood chisel 

Materials: 

 7 pieces of ½” x ½” x 24″ pieces of wood stock 

 2 pieces of ¾” x 24″ wood 

 1 piece of 3″ x 24″ wood 

 18″ Wooden dowel 

 Screw eye 

 Nails 

 String 

 Clear tube 

 Rubber mesh 

Note: wood pieces may be slightly larger or smaller than specified. Just use your best judgment 

when sizing. 

 

 



© Supercharged Science                    www.SuperchargedScience.com Page 14 

Unit 4: Force 1 - Module 2: Pulleys 

Lesson 1: Homemade Pulleys 
These homemade pulleys work great as long as they glide freely over the coat hanger wire 

(meaning that if you give them a spin, they keep spinning for a few more seconds).  You can 

adjust the amount of friction in the pulley by adjusting the where the metal wire bends after it 

emerges from the pulley. 

All you need for this experiment is: 

 Wire coat hanger 

 Thread spool 

 Vice grips 
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Unit 4: Force 1 - Module 2: Pulleys 

Lesson 2: Return-Mechanism Pulley System 
Silly as our application for this experiment may sound, we use this system to keep pens handy 

near the shopping list on the fridge.  It’s saved us from many pen-searches over the years! 

For this experiment, you need: 

 Pulley 

 String 

 Large bolts 

 Pen (or something else you’d like to go up and down) 

 Tape 
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Unit 4: Force 1 - Module 2: Pulleys 

Lesson 3: Block & Tackle 
Simple machines make our lives easier. They make it easier to lift, move and build things. 

Chances are that you use simple machines more than you think. If you have ever screwed in a 

light bulb, put the lid on a jam jar, put keys on a keychain, pierced food with a fork, walked up a 

ramp, or propped open a door, you’ve made good use of simple machines. A block and tackle 

setup is also a simple machine. 

Materials: 

 rope 

 pulleys 

 chain link fence (or a broom) 

 three people 
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Unit 4: Force 1 - Module 2: Pulleys 

Lesson 4: Pull Two Friends with One Hand 

We’re going to be using pulleys to pull two (or more) kids with one hand. You will be using 

something called ‘Mechanical Advantage’, which is like using your brains instead of brute 

strength. When you thread the rope around the broom handles, you use ‘mechanical 

advantage’ to leverage your strength and pull more than you normally could handle. 

Here's what you need: 

 nylon rope (at least 50′) 

 two strong dowels (like the handle from a broomstick) 

 friends and you 
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Unit 4: Force 1 - Module 2: Pulleys 

Lesson 5: Simple Pulley Experiments 

re you curious about pulleys? This set of experiments will give you a good taste of what pulleys 

are, how to thread them up, and how you can use them to lift heavy things. 

You will need: 

 One pulley (from the hardware store… get small ones that spin as freely as possible. 

You’ll need three single pulleys or if you can find one get a double pulley to make our 

later experiment easier.) 

 About four feet of string 

 2 paper cups 

 many little masses (about 50 marbles, pennies, washers etc.) 

 Yardstick or measuring tape 

 A scale (optional) 

 2 paper clips 

 Nail or some sort of sharp pokey thing 

 Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


