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Activity Do and learn Time needed

Bottle Rocket crate

MAKE and blast off a rocket.

EXPERIMENT with fizzy reactions.

LEARN about launches and fizzy chemistry.

90 minutes or more

Pop-Top Rockets video

WATCH the video.

MAKE pressure-powered rockets.

EXPERIMENT with launches.

40 minutes or more

Egg Drop Challenge 
video

WATCH the video.

MAKE an egg drop contraption.

LEARN about a Mars mission challenge.

60 minutes or more

Binary Puzzle printable
PLAY a puzzle game.

LEARN about binary code.
20 minutes

Make Your Own 
Mission Patch printable

MAKE a space mission patch.

LEARN about mission patches.
30 minutes

Today, your camper will get to be a rocket engineer and try some gravity-defying design challenges! You can do 

these activities in any order you like, extend something if your kiddo is really into it, or cut things short if they’re 

ready to move on. (And don’t forget to schedule time to visit the canteen for snacks — camp is hungry work!) 

When you’re ready to get started, it’s easy as 1-2-3.

  

1. Just bookmark kiwico.com/camp/tinker/day1,

2. print this guide,

3. and gather your gear.

Done? High five! We hope you and your camper have an awesome time making and learning together at Tinker 

Camp, and we’d love to see what you create. Tag us with #kiwico to show off, or just to say hi!

See you at camp! 

The Camp KiwiCo team

Radical Rockets
Grownup Guide
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Gather your gear for Radical Rockets

Bottle Rocket crate

scissors

construction paper

pop-top lid container

fizzy tablets

water

pencil

paper

tape

colorful construction paper

Egg Drop Challenge project

large eggs

leftover materials from your Tinker Crate box or your recycle bin

tools (like scissors, duct tape, or glue) 

cleaning supplies (for eggs lost during testing!) 

step stool
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printable rocket 
templates

construction 
paper

pop-top lid 
container

fizzy tablets

water

pencil

tape

scissors

Pop-Top Rockets
Step 1
Watch the Pop-Top Rockets video at 

kiwico.com/camp/tinker/day1.

Step 2  
Cut out the printable rocket template shapes. Place them onto 

construction paper, trace around them, then cut out the shapes.

Step 3  
Pop the lid off the container, then turn it so the opening is 

facing down. 

Step 4  
Tape the rocket pieces onto the container. Make sure the edge of 

the container isn't covered by the paper.

Step 5  
Break a fizzy tablet in half. Fill the container halfway with water. 

Step 6  
Drop half a tablet into the container. Quickly snap the lid back on 

and make sure the bottom of the rocket is away from your face. 

Place the rocket down, then take a step back for lift-off!

Experiment!  
Try experimenting with adding different amounts of water to 

your rocket. How much water do you need to launch your rocket 

as far as it can go?

You’ll need
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cut along the
dashed lines

roll to make the 
rocket's nose cone

fold to make 
a rocket wing

roll to make 
the rocket's body
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Fizzy chemistry
Who needs jet fuel to power a rocket when you’ve got acid-base 
reactions? See, fizzy tablets contain an acid (such as baking 
soda) and a base (such as citric acid). In their solid form, the acid 
and the base are stable and unreactive. But when the tablet 
starts to dissolve, the molecules are suddenly free to mix and 
mingle. And as they mingle, they react — forming carbon dioxide 
bubbles. (Yep, just like the ones in soda.)

When you add just enough water to dissolve the tablets and 
trigger the acid-base reaction — and not even a little bit more — 
you maximize the empty space inside the rocket. So the bubbles 
keep forming and the pressure keeps building for longer, until… 
POP! The rocket goes blasting off as far as it can go.
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large eggs

leftover materials 
from your Tinker 
Crate box or your 
recycle bin

tools (like scissors, 
duct tape, or glue) 

cleaning supplies 
(for eggs lost 
during testing!) 

step stool

Egg Drop Challenge
Step 1
Watch the Egg Drop Challenge video at 

kiwico.com/camp/tinker/day1 to get inspired.

Step 2  
Design and build a contraption that will keep your egg in 

one piece when dropped from a step stool onto a solid floor. 

Ask yourself:

• Do you want your invention to slow down the egg's fall or 

cushion its landing? 

• What materials will you use for the frame? 

• How will you secure the egg inside the contraption?

Step 3  
Test your device. First try dropping it from arm height, then 

get up on your step stool to test it again. You might need to 

break a few eggs before you make a breakthrough, so be 

ready to clean up as you go!

Step 4  
Adjust your device using results from your test. Maybe you 

need two layers of cardboard instead of just one, or maybe 

you need to make your frame sturdier.

Step 5  
Repeat Steps 3–4 until you’ve got an egg drop contraption 

that’s hard to beat. Then ask your grownup to share photos 

and videos of your build on Instagram and 

tag @KiwiCo_Inc!

You’ll need
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Challenge

With permission from your grownup, try dropping your contraption from a second-story 

window. Does it still work? If not, how will you adjust it?

What’s going on?

Building an egg drop contraption is more than just an egg-citing experiment — it also lets 

you get hands-on with some of the real-world problems that engineers face.

Take the NASA engineers tasked with safely landing Mars rover Curiosity back in 2012. 

With its $2.5 billion price tag, Curiosity was a good deal more precious than your average 

egg. But the spacecraft carrying Curiosity would be whooshing through the Mars 

atmosphere at about 1000 miles per hour (1600 km/h) — enough to crack like an egg on 

landing. 

To slow down the spacecraft’s descent, NASA engineers equipped it with a massive 

supersonic parachute — strong enough to withstand 65,000 pounds (29,400 kg) of force! 

But the parachute would only slow the spacecraft down to about 200 miles per hour 

(320 km/h). After that, the spacecraft used rockets to control the speed of its landing.

But about 60 feet (20 m) from the ground, the rocket engines would start to kick up 

Martian dust, potentially ruining the rover’s equipment. So the last leg of the landing 

journey was completed by using a long tether from the 

spacecraft to gently place Curiosity onto the Red Planet. 

And after all that, because of how long it takes for a signal to 

travel from Mars to Earth, the NASA team didn’t know for a 

whole seven minutes if all their best efforts paid off!

(Spoiler alert: it did!) 

KiwiCo, Inc. © 2021 All Rights Reserved.
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printable binary puzzle

pencil

paper

Binary Puzzle
Step 1
Use the key to crack the code and solve the riddle. 

Step 2  
Write your own top secret message in binary code!

You’ll need

Why did the cow get in the rocket?

01010100 01001111 01000111 01001111 01010100 01001111 01010100 
01001000 01000101 01001101 01001111 01001111 01001111 01001111 01001110

!
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Key

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

T

U

V

W

X

Y

Z

01000001

01000010

01000011

01000100

01000101

01000110

01000111

01001000

01001001

01001010

01001011

01001100

01001101

01001110

01001111

01010000

01010001

01010010

01010011

01010100

01010101

01010110

01010111

01011000

01011001

01011010
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Binary basics
When computerized gadgets want to get their gab on, they use 
binary code. In binary, every letter and number is represented 
by a unique series of 0’s and 1’s. Each 0 symbolizes the “off” 
position of an electrical switch, and each 1 represents the “on” 
position. By using just those two numbers, computers (including 
the computer-based control systems on spacecraft) can 
communicate, store information, and process information quickly 
and efficiently.

Of course, binary code is a fun way to communicate even if 
you’re not a computer. The team that designed the parachute for 
NASA’s 2020 Mars rover, Perseverance, used binary code to 
weave in a hidden message. If you decode the alternating pieces 
of red and white fabric as if they’re 0’s and 1’s, it says 
“Dare Mighty Things”! Good advice. 

KiwiCo, Inc. © 2021 All Rights Reserved.
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printable mission 
patch templates

crayons or markers

scissors

glue

Make Your Own 
Mission Patch

Step 1
Color in your favorite mission patch shape, then cut 

it out.

Step 2  
Color in and cut out the space symbols you like best. 

Place them on your mission patch to create a unique 

design. (Leave some room for a logo, if you want to 

add one.) When you’re happy with your design, glue 

down the symbols.

Step 3  
Think about what you want your mission patch to 

say. Is it the name of your team, the name of a 

planet you’re visiting, or a slogan for the mission? 

Come up with something short and catchy and add 

it to your mission patch, or use one of the logos from 

the templates.

Step 4  
If you’d like, you can add more details that represent 

your mission. Doodle in a water droplet if you’re 

searching for water on Mars. Or draw a flexing arm 

if you’re going to be studying the effects of zero 

gravity on human muscles. 

You’ll need
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Mission patch shapes
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cut along 
the edges!
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Space symbols

Patch logos

SPACE JOURNEY

E
A

R
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E
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cut along 
the edges!
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Patch inspiration
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Mission patch facts
Since 1965, NASA astronauts have been rockin’ mission patches 
on their gear. Some of them are iconic: like the Apollo 11 mission 
patch worn by Neil Armstrong, Buzz Aldrin, and Michael Collins, 
the first people to land on the moon. But all patches — even the 
ones you might not recognize — are carefully designed to show 
pride in the people, purpose, and principles behind each mission. 

They might be shaped like atoms or space shuttles. They might 
feature icons that we don't usually associate with space — like 
old-timey wagons and seafaring ships — that symbolize the spirit 
of adventure and uncharted exploration. They might even pay 
respect to astronauts of yore, like the patch for the STS-29 
mission, which featured seven stars to honor the seven 
astronauts who lost their lives on the Challenger space shuttle.

Because astronauts know that to get to 
where you want to go, you need to 
remember where you came from — 
and who made it possible! 

photo by NASA 
via www.nasa.gov/etc KiwiCo, Inc. © 2021 All Rights Reserved.
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