STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
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+ Was invented after the invention of elastic/rubber.

* Late 1800s
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Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.

1

Ao

fur
ol

Blut fﬁ?ﬁ

wood Wit
hoaly

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

— gl "
Ve 42

pwovodied swaid
reew 4o kgep dlevice
gy W Air

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

D e deN WM~

10

i
12

~Projectile Launcher~

U 2 wood plonks t0 move o L

Pt e corner, tare o scvews ond hownmer dne nadl in

Repeor steps 1-3 agpin

With the 2 L's; conneer 4o mave o sguove

Noi\ in dhe strewss on e 4op and botew

Check I& e scovrewss ove Yigrt (i€ not, go 40 the ned svep, spip 1€ ¥ght)
Continue fo hommer In nauls LNkl the nails owve Hig

Continve bo\td-'ns We singshot

Noil e top of the froame 4o aHacn rubber bond
= :
Nos
ﬁo&:"‘ut

'R!.?w-\' SeP bot+ on e ‘cortovn { Notr the bovrorm of the Sroeme)

S S

Cot a phece of \eather and 4ope o #he Mddie of WE robber Dand
Place rolied vp newsPaper; Put on Wodther; pull back and release

cm

—=na'|\
= band
0 = woed planks

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time

Vierse o st

Firiaz Dt
& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
. R TS 'Y
r—" = s LA 2
» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
a 1&[;
mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.
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Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
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hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
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was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.
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Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -
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Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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~Projectile Launcher~
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time
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& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
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» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
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mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

"@SNn pjnod am sajd

ugisep |euj} e uo
-dns jeym ysieasai o} pasn

apiaep o} Asjnd ay) jo weid
-—u.-n-h“ ANo 2}IsSqgeom ﬁ-—.—. |ﬁ.—= ] “:-:Hﬂu—ﬂ _n-_-ﬁ.-“ .--a_
e LR e B R e R L
i =

"sn 0} 9jqeieae sojjddns
o2y} je Supjoo] dnosg ino s| siy)

ajess
0} seapi ino jnd 0} ssadoid
uwiojsuleig 2y} Fupnp 23ul12

-j@1 10} Pasn SEM Jei} 18)}20]

"$18)20] Ano uj papjacid ieq ai}
1o A9j|nd jenjae ue @sn pjnoys
am Jeoym Suneqep dnoig ing

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

Construction Phase:

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

e s

g S

B

; a £ =

! = = o

am:: =°

|m = oo Qr

= =B

el — m

3 = 2 .o

] .m H W

a0

= = W

B © o £

| I =N

2 & o £
awely ay) £ m M_n_ o =
oju1 $308 1ey) ey Jse) 2y Suuawwey uag B E 2 g

"SJIEL Y B} 31 0] pueg g
-5e|3 2y} SuIYIBNE SN PUB BWEIY BYL 5| 511

1adedsmau ayy pjoy o3 yIom ||Im
Juge} J 93s 03 3UlsSa) SN S| SIYL

‘pueq
INSER Yy 20e)d oy a1y

dliiaa5 pUE SULINSEAW 50y

awel uapoom
ayy o U
_uon ay3 st sl

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
p /A .
| 4 . ‘ / II
5 29 oo i’{ fee> Spgale. DIRCQ 510 g leesg B R
. | |
Swa {

haowed J

C\@b e bmfc\ "

| £ dhe

G e

er|@ e c;im \ a les\

"

JeatheC gy

TOTAL
COST:

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.

1

Ao

fur
ol

Blut fﬁ?ﬁ

wood Wit
hoaly

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

— gl "
Ve 42

pwovodied swaid
reew 4o kgep dlevice
gy W Air

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

D e deN WM~

10

i
12

~Projectile Launcher~

U 2 wood plonks t0 move o L

Pt e corner, tare o scvews ond hownmer dne nadl in

Repeor steps 1-3 agpin

With the 2 L's; conneer 4o mave o sguove

Noi\ in dhe strewss on e 4op and botew

Check I& e scovrewss ove Yigrt (i€ not, go 40 the ned svep, spip 1€ ¥ght)
Continue fo hommer In nauls LNkl the nails owve Hig

Continve bo\td-'ns We singshot

Noil e top of the froame 4o aHacn rubber bond
= :
Nos
ﬁo&:"‘ut

'R!.?w-\' SeP bot+ on e ‘cortovn { Notr the bovrorm of the Sroeme)

S S

Cot a phece of \eather and 4ope o #he Mddie of WE robber Dand
Place rolied vp newsPaper; Put on Wodther; pull back and release

cm

—=na'|\
= band
0 = woed planks

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

"@SNn pjnod am sajd

ugisep |euj} e uo
-dns jeym ysieasai o} pasn

apiaep o} Asjnd ay) jo weid
-—u.-n-h“ ANo 2}IsSqgeom ﬁ-—.—. |ﬁ.—= ] “:-:Hﬂu—ﬂ _n-_-ﬁ.-“ .--a_
e LR e B R e R L
i =

"sn 0} 9jqeieae sojjddns
o2y} je Supjoo] dnosg ino s| siy)

ajess
0} seapi ino jnd 0} ssadoid
uwiojsuleig 2y} Fupnp 23ul12

-j@1 10} Pasn SEM Jei} 18)}20]

"$18)20] Ano uj papjacid ieq ai}
1o A9j|nd jenjae ue @sn pjnoys
am Jeoym Suneqep dnoig ing

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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~Projectile Launcher~
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time

Vierse o st

Firiaz Dt
& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
. R TS 'Y
r—" = s LA 2
» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
a 1&[;
mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time

Vierse o st

Firiaz Dt
& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
. R TS 'Y
r—" = s LA 2
» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
a 1&[;
mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time

Vierse o st

Firiaz Dt
& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
. R TS 'Y
r—" = s LA 2
» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
a 1&[;
mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
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Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET

DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESCRIPTION OF ITEMSTO | ACEHARDWARE.COM | UNIT TOTAL
BE BOUGHT AT.LQ-W‘ESAC ITEM NUMBER PRICE | QUANTITY COST
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~
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Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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SUPPLY LIST & BUDGET
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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~Projectile Launcher~
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
Projectile 0

Task to complete ~

Launching a newspaper B

Data Collection ~

Floximrstel Kbt o s sbd (2, 50 -

ikl pliare yoa Lamget!
TRAFECTCHIY LA TATA TANLES
** 7" Comphoe the below vith S whals chas """

Honeoreal Time

Vierse o st

Firiaz Dt
& T Ranvaa v ? b imad Tunme dast svus. oo ow wwr firad
. R TS 'Y
r—" = s LA 2
» ] Q. 4%
Vcsacmal Voloouy 'l e [ 0'53,
TN it cha B i " 4 Clrjtf
Dnsimpee: Gari rell e droppeod fom ‘1‘ = i CI" F}
il
! e
3 o3
a 1&[;
mety lgle
Modifications ~ =
- Broke so we tried to duct tape/tie it together. B

- Tried adding an elastic
- Tried changing the newspaper
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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STUDENT EXAMPLES OF PROJECT COMPONENTS

Simple Machines Design Challenge

PHOTO TIMELINES

Design Phase:

Step 1- Brainstorming

In this step, we came up with the general idea of our catapult, the jobs, and
organized our thoughts.

Step 2- Sketching

Here, we started to come with an idea of what we wanted to have in the
catapult based on our brainstorming.

Step 3- Prototype

In step 3, we started to figure out our measurements, supplies, and set started to
set up the idea to figure out how to build it based on our sketches.
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Construction Phase:
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DESIGN & CONSTRUCTION DETAILS

Instructions & Diagrams:

~Locker Pulley~

I. Hot glue the hooks on to the wood where the dashes indicate. See picture one.
2. Tightly wrap one piece of rope to either end of the wood, leaving excess rope in the
middle loose. See picture two.
3. Tie another rope to the excess loose rope. See picture three.
4. Put the smaller rope through the hole at the top of the pulley and around the bar in your
locker. Connect the two ends and hot glue them together.
5. Put rope number two through the pulley, creating a pulley system. See picture four.
6. Attach desired items onto hooks and utilize this simple machine!
**NUTE L
Oncee the item has been pulled to hang in the air to the desired height, wrap the pulled end of the

rope around one of the locker hooks to keep your items in place. See picture five for reference.
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DATA COLLECTION/MATH CONCEPTS TABLE
PART 3: CONSTRUCTION ¢ DATA COLLECTION

Type of machine constructed ~
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Task to complete ~
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PRESENTATION

HISTORY OF THE CATAPULT

it was used in the middles ages to help win battles and wars.
ince castle walls were getting stronger, armies needed something that could break through them.
Many kinds of catapults were used.

Some are tension powered, trebuchet, torsion powered, gravity powered, and traction powered.

HISTORY OF THE SLINGSHOT

+__Is.asmall hand-powered projectile weapon.
+ Was invented after the invention of elastic/rubber.

* Late 1800s

PROJECTILE MOTION

Projectile motion is a form of motion in which an object or particle (called a projectile) is thrown near

the earth's surface, and it moves along a curved path under the action of gravity only. The only force of

significance that acts on the object is gravity, which acts downward to cause a downward acceleration.
Because of the object's inertia, no external horizontal force is needed to maintain the horizontal
motion.

Projectile motion is used in Cleveland in most sports games. For example, a baseball follows a parabola.

TENSION POWERED CATAPULT

Also a little more history

* Tension powered catapults have a long flexible arm, so that when the hasket is bent backwards to give
the weapon its throwing power, the arm won't break making the weapon useless in battle. The basket
was tied or hooked in some way when bent backwards, so that large stones or other types of projectiles
could be loaded into the basket. When the basket was released the projectile would fly into the
hopefully hitting the castle wall and causing part of it to tumble to the ground. Sometimes flaming
projectiles were put in the basket. Upon impact the ball would burst setting fire to everything in a given
radius. The tension powered catapult was often used for destruction of castle walls, but sometimes it
was used as a defense weapon for the castle itself. The tension catapult was able to throw and shoot
farther than most other types. It was also a better weapon than the ballista, as the catapult was
portable with it's wheels.

SLINGSHOTS IN CLEVELAND

Slingshots are not used often, but when they are they are manly used for hunting and
entertainment. Slingshots are used to hunt anywhere from small to large game. These include
anywhere from squirrels and rabbits to large dear. Hunters could have used these while
hunting.

MATH CONCEPTS

The equation ax2+bxic is the equation of a
parabola. This is the form of the equation that you
will make using the iPads.
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