7 ™ and 8™ Grade Science Checklist for Days 1-10

7t Grade: "Motion" Crossword

8t Grade: Page 1 of "Cooking with Elements"

Day 2

7 " Grade: "Speed, Velocity, and Acceleration" Crossword

8t Grade: Page 2 of "Cooking with Elements"

Day 3
7% Grade: Page 1 "Speed Machine"

8t Grade: Page 1 of "Counting Elements"

Day 4
7t Grade: Page 2 "Speed Machine"

8™ Grade: Page 2 of "Counting Elements"

Day §

7t and 8™ Grade: Human impact on the Environment and Conservation Seek & Find Activity

Day 6
7t and 8™ Grade: Newton’s First and Second Laws of Motion

Day 7
7th and 8t Grade: Newton’s Third Law of Motion

Day 8
7" and 8" Grade: Page 1 of Balanced VS Unbalanced Forces

Day 9
7% and 8t Grade: Page 2 of Balanced VS Unbalanced Forces

Day 10
7 thand 8 Grade: Lab Safety Review
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Word Bank for Motion Crossword Puzzle

METERS PER SECOND (no spaces when written in crossword) SPEED FINAL DISTANCE
DATA PHYSICS INITIAL INSTANTANEOUS ACCELERATION METERS
CONSTANT SPEED {no spaces when written in crossword) ~ MOTION AVERAGE SECONDS
VELOCITY

Word Bank for Speed, Acceleration and Velocity
Crossword Puzzle

UNIT SLOPE METERS SPEED (THIS WORD USED TWICE) DECELERATION
INITIAL VELOCITY DIRECTION ACCELERATION
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1, velociity at the start 2. how fast motion changes speed

4, the speed and direction of an object 3. any piec of information found in an experiment
5, speed of an object when it changes a lot 6. a measurement of length

8. a measurement of distance 7. rate of motion

11, velocity at the end 9. a measurement of time

12. the study of how things work 10. when an object changes position

13. speed at any given moment

14, unit of velocity

15. speed that doesn't change
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speed, Acceleration, and Velocity Crossword by Gabriel Beck.
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2 The position an object Is facing 1 Anlncrease or decrease in speed
3.Howstespalinsls a4 is always positive (Spesd, Velochy, Or
6. The distance unit usually used with seconds Acceleration)
2. Another name for negative acceleration 5, The rato in change of distance over time, ata constant slope
9. $poad with a dirsction 7.Thors Is final velocity and welocity

10. The measurmant after a number (Km, m, hr, s, etc)
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Speed Machines = U @ . UD
ﬁM'ﬁ FORMULA : SPEED = Distance + Tin;l

Round answers to the nearest tenth (one decimal place)!

1. NASCAR fans love race day when they get a chance to cheer on their favorite team! If
a driver was able to travel 600 miles in 3 hours, what was his average speed?

2 The fastest car on Earth, a British-made Thrust SSC, would win every NASCAR race in
America. If it takes 0.5 hours (30 minutes) to travel 380 miles, what is its speed?

3. The fastest train on Earth, the TGV from France, can travel at faster speeds than trains in
the United States. During a speed test, the train traveled 800 miles in 2.5 hours. What is its
speed?

4. Spirit of Australia, a hydroplane boat, made speed records by traveling 239 miles in
0.75 hours (45 minutes). What is its record-breaking speed?

5. The fastest plane ever made, the Lockheed SR71, was able to travel 2200 miles per hour.
Based on this speed, how far could it travel in:

a. 2 hours? b. 3 hours? ¢. 5 hours?

Challenge:
Which machine on this page is the fastest?

T. Trimpe 2001 http://sciencespot.net/
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6. Fill in the boxes and use a calculator to determine how long it would take each machine

to get to travel 60 miles. Use the speeds you calculated in miles per hour on the front of
this worksheet. Round answers to the nearest tenth (one decimal place)!

60 miles | = = X | 60 minutes |=
' Speed
(mph)
A. Jeff Gordon’s Car = minutes
B. Thrust SSC Car = minutes
C. TGV Train = minutes
D. Spirit of Australia Boat = minutes
E. Lockheed SR71 Airplane = minutes

T. Trimpe 2001 http://sciencespot.net/
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NEWTON’S FIRST G SECOND LAWS

Name

Directions: Read the information below.

Newton’s First Law of Motion

An object at rest will stay at rest and an object in motion will stay in motion until acted upon by an
outside force. The first law of motion is all about inertia. This may seem complex, but it’s actually pretty
easy to understand. If you're sitting in your seat, you don’t expect to start moving across the classroom.
Nothing is making you move, right? You set your homework paper down on your bed and decide to go
outside. When you come back in those papers should still be there. These objects (you in the chair and
your homework on the bed) are at rest, meaning they are not moving. They’re still. They will continue
to be at rest unless something makes them move — in other words, they’re acted upon by an outside
force. If the wind were to blow through a window in your room, that would be a force that could move
your papers. Likewise, if somebody bumped into your seat you would expect it to begin moving. No
object at rest will ever being moving on its own without the help of an outside force.

Objects that are in motion will also stay in motion unless a force compels them to stop. A roller coaster
may be gliding along a track, but when it reaches a hill it will slow down because the force of gravity
wants to pull it back down. A football player who throws a football hopes that it will fly through the air
as far as possible. However, a variety of factors including gravity and wind will act against that motion
and cause the football to eventually fall. A quarterback who throws for a touchdown hopes that the
football does not get acted up by the outside force of an interception, preventing it from continuing to
travel down the field. A car can coast along a road, but will eventually slow down if the accelerator is
not applied because of the force of friction.

Physicists like to say that objects which have a net force of 0 will have no change in motion. As you
stand on the ground you exert a force on the ground, but the ground also pushes back up onto you.
The two forces are equal which means there is no net force, thus the object (you) stays still. If you
pushed on the ground with a greater force, then the ground would cave in downward. If the ground
pushed back up on you with a greater force, then you would rise upward.

Newton’s Second Law of Motion
This law states that force is equal to mass times acceleration.
Force =mass x acceleration

In other words, we know that if an object’s acceleration or mass changes so will its force. It may not
seem clear, but this is actually very logical. Imagine a student walking down the hall to class. Hands are
empty, backpack is on. If you run into that student it would probably hurt, but not much. Now, assume
that student is carrying a heavy load of books. It now requires more effort (force) for that student to
maintain the same speed (acceleration) walking down the hall. That’s because the mass has increased
from the addition of the books. If that student was walking down the hall with empty hands again and
increased his or her speed by walking faster, it would hurt more to run into them. This time it’s because
the acceleration increased.

If Newton’s first law of motion explains how objects do not change their total net force, the second law
explains how they do change their total force.



Directions: Answer the questions below.

1. If a hockey puck is traveling across the ice, it will continue moving at the same speed forever unless
acted upon by an outside force. If no humans or hockey sticks touch the puck, what force might slow
it down?

2. If alarge and small player collide, will one or both players have a force exerted upon them? Explain your
answer using Newton’s Second Law of Motion.

3. The amount of force an object has is a product of what two factors?

4. A magician pretends to be able to allow an object, let’s say a rabbit, float in the air with the wave of a
wand, This is impossible because of Newton’s laws. Use information from the text to explain what is
really going on. Show your answer in words and an illustration.
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Name NEWTON’S THIRD LAW

Directions: Read the information below.

For every action there is an equal and opposite reaction. Children on a playground often have a bouncy
ball to play with. When you slam a ball to the ground, it will bounce back up. The harder you push it
toward the ground the farther it will travel back. The action is you pushing it to the ground, the reaction
is the ball bouncing back up. If a cyclist rides his or her bicycle into a wall (we suggest you don't try
this) they will not simply stop, rather you will notice they bounce back away from the wall first.

Newton’s Third Law of Motion tells us that for a force in one direction, there will be an equal force in
the other direction. Mathematically, we see it written as:

FasE aa
This portion of the laws of motion explains how airplanes work. You probably understood already that
airplanes don’t just start rolling along a runway and suddenly lift. There’s a reason that they don’t
simply fall out of the sky. This is because of actions and reactions. If you have ever sat in an airplane
seat near the engines, you know how loud they can be. They provide a lot of force as they exert energy
backward. The reaction of this is that the plane pushes forward. Rockets launch the same way. When

you see a burst of fire (think: energy) pushing downward, the reaction is that the rocket will launch
high up into space. The larger the action the greater the reaction.

It is important to note that we need to have the assistance of outside forces to make this possible.
Recall that energy cannot be created, thus you cannot, for example, push your hands downward
quickly and expect to float upward. In order to create a change in motion there will need to be a force
other than yourself acting upon you.

Directions: Answer the questions below.

1. Describe an example in your own life when you have seen Newton’s Third Law of Motion.




9. Use Newton’s Third Law of Motion and information from the text to draw a picture that explains
why airplanes do not fall out of the sky.

3. If two students are running down the hall toward each other, trying to get to class, and they have the
same mass and acceleration, what will happen when they collide? Will their forces cancel out or will
each one experience a reaction? Use words and a diagram or picture to explain your reasoning.
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Balanced VS. Unbalanced Forces

Name:

A force canbea ora . In the pictures below we see people exerting a force in
one of these ways.

Sometimes there is movement, we called this a(n)
Other times there is no movement, this is called a(n)

Is the picture above an example of pulling or pushing?
If Joey is exerting a force of 290N and Nick exerts 290N, who will win?
What is the total force applied to the rope?

Is this an example of a balanced or unbalanced force?

= 8D =

500 Newtons 450 Newtons

5. Above we have some teachers playing tug of war after school! Which side, left or right, will
win? . By how much will they win?
6. Is this an example of a balanced or unbalanced force?

7. Below Sarah and Anita are pushing a crate. They both use 60N of force and the crate slowly slides.
What is the total force on the crate? Itis balanced/ unbalanced.

12 AGU TN, VI AR 1 PP 1. T e

8. WHAT IF they both pushed on the crate and it didn’t move?
What would the total force on the crate be then?
Now it would be considered balanced/unbalanced.
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CALCULATING NET FORCE KEY

*1%/5/% Gind e s

For each example, (1) identify the direction (same or opposite) that the main forces are acting on the object,
(2) the method to calculate net force (add or subtract), (3) calculate the net force, and (4) identify if forces are
balanced or unbalanced. Be sure to include your unit, Newtons (N).

4 )

%2

Less
dense air .
5000 N Gravity
K 4000N

1.

2. subtract forces

3. 5000N — 4000N = 1000N

4. Unbalanced

Person Person
pulling pulling
90N 90N

Person Person
pulling box pushing box
75N 100 N

\

Ball rolling Friction

60N 10N
%, #

1. same directions

1. opposite directions

2. add forces

3.75N + 100N = 175N

4. Unbalanced

/A‘ ist \
ir r:g(l)s'\al\nce /

Engine thrust

\ 2200 N

1. opposite directions

1. opposite directions

2. subtract forces

2. subtract forces

2. subtract forces

3.90N—-90N=0N

3. 2200N — 800N = 1400N

4. Balanced

4. Unbalanced
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