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INVESTIGATION 1 I-Check

INVESTIGATION 1 I-CHECK ANSWER.S
MOTION, FORCE, AND MODELS
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1. A controlled experiment is an experiment that
(Mark the one best answer.)

O A s repeated several times

B allows only one variable to be changed at a time
O C includes a data table and a graph
O D uses tools to take measurements

2. Astundent is using a controiled experiment to study how the number of passengers affects the
distance a paper airplane can fly. Another student tells him that he needs to set a standard first,
What is a standard?

(Mark the one best answer.)

® F  The starting condition of each variable used to compare to future trials
O G A graph that shows how the independent variable changed over time
O H A procedure that tells scientists how to set the variables for each trial
O 7

A set of variables used to predict future trials in an experiment

3. a A ‘FOTI’C@ is a push or a pull.

b.  Applying a push or a pull to an object always changes its mO‘i’iOﬂ
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4. Look at the diagram at the right.

a.

Which force or forces are acting at Position A?

(Mark the one best answer,)

O A Gravity only,

O B Force applied By the string

@ C Gravity and force applied by the string
D

Centrifugal force

Which force or forces are acting at Position B?
(Mark the one best answer.)

O F  Gravity only

@)

Force applied by the string

G
H  Gravity and force applied by the string
J

Centrifugal force
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5. Which graph below shows the relationship: “As the nymber of paper-clip passengers increases,

the distance the paper airplane flies decreases {doesn’t go as far).”

(Mark the one best answer.)

O A O B

-

Distance flown

~

Distance flown

No. of passengers

Ma. of passengers
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Student A Student B

o]

6. Student A pushes on a cart with 500 newtons (N of force. Student B pushes on the other side of
the cart. The cart doesn’t move. How much force is Student B applying?

{Mark the one best answer.)

Q F Student B is applying more than 500 N of force.
® G Student.B is applying 500 N of force.

O H Student B is applying less than 500 N of force.
O 7

There is not enough information to know for sure.

7. 'Write 2 letter on each blank line to match the word to its meaning.

_li,NVariable R The variable you are testing (changing)

_E{_ Independent variable 8 What you find out by doing the experiment
_i Dependent variable T A variable you always keep the same

_T_ Controlled variable U Anything you can change in an experiment that

might affect the outcome
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8. A student wants to investigate how the mass of the paper clip passengers affects how long it takes
2 parachute to float to the ground. These are the @terials she used to make her first parachute.
1 30 cm square, cotton fabric
4 25 cm pieces of string

10 paper clips
a.  What materials should she use to make the next parachute?

{Mark the one best answet.)

O A 1 30 cm square, cotton fabric @ B 1 30 cm square, cotton fabric
4 15 cm pieces of string 4 25 cm pieces of string’
15 paper clips 20 paper clips

O € 1 30cm square,silk fabric O D 1 30 cm round, cotton fabric
4 25 cm pieces of string 4 25 ¢m pieces of string
20 paper clips 20 paper clips

b, What was the standard number of passengers used in this experiment?
(Mark the one best answver,)
O F  Asquare of cotton fabric
O G 20 paper clips
O H 25 cm pieces of string
@ J 10 paper clips

JE
9. Gt AN y is the force that pulls objects toward the center of Earth.
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10. A class made pendulums out of string. Each string was 2 different length. The students put the
sime tmass on each string, They tested the pendulums to see how many swings each would make
In 15 seconds. Then the students hung the pendulums on a number line (shown below).

Number of swings in 15 seconds
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10— ——
20— ] - | : 8
’é‘ 30— —— —L_—ﬁ—mn__i
X @
Y
=
qg 50—
£
o
c
5

60— — -
70— _1\
80— -

80—

100 S e ———_—

a. The pendulum hanging on the number line at

should be tested again.

O A9 OB 12 & C 13 O D 19
b. How many swings should the pendudum you chose in item a make in 15 seconds? _‘LL
¢ How long would you make a pendulum to swing 15 times in 15 seconds? HA-AH £

d.  What is the relationship between the length of the string and the number of swings a
pendulum makes in 15 seconds?

{Mark the one best answer,)

@ F  The longer the string, the fewer times the pendulum swings,
O G  The shorter the string, the Jess force it takes to swing,

O H The longer the string, the less time it takes Lo swing.

O T The shorter the string, the slower the pendulum maves,
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1. Explain why the apple is not moving, Describe all of
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OPEN-RESPONSE QUESTION

hand. pu._dq'shg Wp

the forces at work when you are holding an apple in
. . b g 1 ik A A
your hand as you see in the picture. AraMT Y PUk“ﬁ-’lg C.0UN

Kay Pats:

= Thare are tuo main foces working in apposite

directions.

~Une torce is gravity. Grgvity pulls the apple
Taward the center of Zarth (doun).

« _The ather Yorce s thg bhand j)ur—:lq%rlg wo_on_the,
apple

"In order for Yhe apple to stay in place withont
moving, The bhand s Yo be_pushing up with an

zqual amount of force as aravity s oulline doun
jws s 7 T -
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OPEN-RESPONSE QUESTION

12. Two students made a balloon rocket like the one in the picture. Their focus question was “How
does the amount of air in the balloon affect the distance it will fly down the line?™ To measure
the amount of air they put into each balloon, they counted the number of times they pushed in

the planger on the air pump that blew air into the balloon.

a. Describe the independent and dependent variables in this experiment. Then descxibe the

other variables that need to be controlled.

Key Points:

- Tz independent variable is The number of pumps
of air put info the balloon.  That is the variable
that students are testing/changing to see ¥ e
amount of air in the balloon affects how far dhe
balloon Travds.

. The_dependant variahlz s the distance that the
ballogn travels (what they wanted, fo find outl.

. Other variables That need to be coniralled. are
starting position, slope of the linz, type of string,
and _tye of plastic-bag-and-straw system Yo
carry the balloon along the stving.

(ltem 12 continues on the next page.)
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OPEN-RESPONSE QUESTIONS (ltem 12 continued)

b.

C.

Distance in cm (or w)

Set up a T-table that the students can use to gather data during their investigation.

numbar of pumps

distance n cm (or w)

Set up the grid below, so the students will be able to graph the data entered in the T-rable.

How Amount of Air Affects Distance
Y
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. A bowling ball starts at Position 1, rolls down a ramp, across the floor, and staps at Position 4.

a. At which position does the bowling ball have the most kinetic energy?
(Mark the one best answer.)
O A Position 1
O B Position 2
C Position 3
O D Positon 4
b. At which position does the ball have the most potential energy?
{Marle the one best ansiver)
F Position |
O G Position 2
O H Position 3
O ¥ Position +
¢ At which position is the bowling ball moving fastest?
(Mark the gne best auswer.)
O A Position |
O B Position 2
C Position 3

O D Position 4

FOS35 Motion, Force, and Madels Module
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are exactly the same, but sit at different starting positions. Which ball
gest force to bring it to a stop when it reaches Position X?
{Mark the one best answer,)
O F
X X
O |
X X
3. a. The tool shown in the picture is a .
{Mark the one best answer.)
O A graduated cylinder
O B thermometer
O C force meter
& D spring scale
b.  The tool measures .
{Marle the one best answer.)
O F potential energy in newtons
@ G force in newtons
O H kinetic energy in centimeters per second
O J forcein grams
FOSS Motion, Force, and Models Module Investigation 2 -Check
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A girl pu 2 against a wall with 650 newtons (N) of force. The cart doesn’t move.
How do you explain what’s happening?

(Mark the one best answer,)

O A The wall pushes back with more than 650 N of force.

B The wall pushes back with 650 N of force.

O C The wall pushes back with less than 650 N of force.
5 .

Walls don’t move, so it doesn’t matter how much force is nsed.

5. Write a letter on each blank line to match the word to its meaning,

T Energy R Energy of position
Px, Potential energy S Energy of motion
5 Kinetic energy T The ability to do work

6. Momentum is
{Mark the one best answer.)
O F  how fast an object goes on level grolund
O G the result of a collision between two objects
@ H the property of a moving object that keeps it going
0

J  sideways motion

FQSS Motion, Force, and Models Module Investigation 2 -Check
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7. Astudent had a toy truck that he planned to launch down 2 rarmp, and let roll across 2 flat floor.

He wanted to know if the truck would travel the same distance from the ramp no matter how
heavy a load the truck carried. He placed one or more 500-gram blocks in the back of the truck

and recorded his results. The graph below displays his results.

How Load Affects Distance Traveled

6

Distance (meters)
w

a.

1 2 3 4 5

Number of blocks

How far will the truck most likely travel with a two-block load? 2 W}ZJF@L”S

b.  What is the relationship between the number of blocks and the distance traveled?

{Mark the one best answer,)

& A The more blocks, the farther the truck travels.

O B The fewer blocks, the faster the truck travels.

O C  ‘TFhe fewer blocks, the further the trnck travels.

O D The more blocks, the faster the truck travels,
FOSS Matlen, Force, and Models Module Investigation 2 FCheck
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Point of collision

!

G H J

8. Two identical balls are released on ramps at the same time. Where will the ball on the right most
likely come to a stop after the balls collide?

(Mark the one best answer.)

O T Position F

G Position G
O H PositionH
O J Position]

9. A snowboarder starts at Position 1 on a hill and stops at Position 4.

a. At what position will she have the most potential energy?

{Mark the one best answer.)
@ A Position 1
O B Position 2
O C Position 3
O D Position 4
b. At what position will she be moving fastest?

(Mark the one best answer.)

This line represents the
slope of the hill. The
showboarder is at the
top of the hill.

O F Position 1
O G Positon 2
H Position 3 4

O J Position 4

FOSS Motien, Force, and Models Module Investigation 2 i-Check
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Thow the helmet a football player wears during 2 game helps prevent head injury.

Y Points

- As foothall plavers vun toward cach othar, thar
brains are ynoving a1 high speed along with the
resT of Thair bodizs.

= Wihan Two players hit. ther bodies stop
omediately, but the brain inside the skull
contirugs o move becovse of momentum.

- When players crash into eadh othar. the outside

_oF the hdmet stops wamediotaly, but the padding
inside compresses.  Compressing the padding
extands the time it takes for the wotion to
stop. s0 there is lgss force Gepact) betugen the
brain and the skl

. Reduced torce yeans lass inury
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OPEN-RESPONSE QUESTIONS

11. A student is building a toy contraption. She wants to include a ramp that a marble will run down
and fly through the air for 30 centimeters (cm). She needs to test the ramp-marble system to
find out how high the marble should be placed on the ramp. Here is a data table she made of her

test runs so far,

ANSWER.S

Starting height Distance
10cm 15em
-t vy N
/& -.‘\ 30em 45 ¢m -
’ \ 15cm 23 cm _
/ N 23 cm 34 cm
30cm )

a.  On the grid below, draw a graph of the data collected so far.

, How Starting Haght Affects Marble Pistance

50

H5
0 /

35 Vi
y /

5

7
L0 /

15 7

Tistance (om)

10

5

O 5 10 15 20 X5 20 25

Starting heignt (em)

b. At what height does she need to start the marble for it to fly 30 cm?

FOS5 Moticn, Force, and Models Module
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i.  When you put pennies underneath a leaf spring (flip stick)
to control how far it can bend, you are controlling the amount

of you are putting into the system.

(Mark the one best answer.)

A potential energy
gravitational pull

newtons

O
O
O

S 0 v

kinetic energy

2. The catapult shown below launched a stone.

-——

' ¥

I Pivot wheel

Launch arm

Spring

Mark an X next to each word that describes part of the catapult system.

X a. Stone b. Air temperature
X ¢ Spring X 4 Launch angle
e. Wall X £ Pivot wheel
FOSS Motien, Force, and Models Module Investigation 3 -Check
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3. A student wanted to see if the size of a stone affects the distance it will travel when launched by a

catapult. He did an experiment and graphed his results.

How Stone Size Affects Distance

175
150 \ - a.  What distance would a stone weighing
’ \ 30 kilograms travel? 75-80) md‘%‘@i:’f;

=
@ 125
N
"é 100 \ b.  What size stone would most likely travel
5 L 115 meters? 18=23 .k@
=75 .
(]

50

25 T
0

0 10 20 30 40 50
Size of stone (kilograms)

c.  What is the relationship between the weight of the stone launched and the distance
it travels according to the graph?

{Mark the one best answer.)

O F  The larger the stone, the farther it travels.

O G The larger the stone, the more force needed to launch it.

H The smaller the stone, the farther it travels.

O J The smaller the stone, the faster it travels.
FOS5 Motion, Force, and Models Module Investigation 3 |-Chack
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4. A basketball rolls down a ramp and across the floor.

a. At what position would the ball have the greatest potential energy if it started at that point?
O A Position A O B Position B

O C Position C & D Position D

b, If the ball crashes with a force of 200 newtons into a wall that doesn’t move, how much
force does the wall push back with? Z,JOO i

c.  Ifaball slightly larger than the basketball rolled down the sarme ramp, it would roll
the basketball.

(Mark the one best answer,)
O F  faster than
O G slower than

© H at the same speed as

d.  ¥aball slightly smaller than the basketball rolled down the same ramp, it would roll
the basketball,

(Mark the one best answer,}
O A faster than
O B slower than

@ C  at the same speed as

FOSS Motion, Force, and Models Madule Investigation 3 {-Check
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OPEN-RESPONSE QUESTIONS

5. A class investigated flippers. Each group conducted several standard launches with a rubber
stopper. Then each group placed pennies between the flip stick and base to change how far

down they could push the stick. Each group did three trials with one or more pennies under the

stick. The distances the stopper traveled are shown in the table below.

# of pennies . Trial 1 . Trial 2 ' Trial 3 . Average
Distance (cm) Distance (cm} Distance {cm) Distance (cm)
0 (standard) 244 271 265 260
1 211 225 218 218
2 140 151 159 150
3 66 68 61 65

a.  In this experiment, what is the independent variable?
(Mark the one best answer.)
O F  Length of the flip stick
® G Number of pennies
O H Angle of launch

O ] Distance traveled

b.  What is the purpose for doing multiple trials?
Kay Points: _
= 1% vou do the same expariment more than once

and _get the same vesults (or you average the
rgsilts), \ou, can De more_contident that vour

ansuer s accurate (ess arror),

c.  Graph the average resules of this experiment on the next page.
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OPEN-RESPONSE QUESTION (Item 5 continued)

How Flipstick Position AFfects Pistance

i

S

3

S z50

>

S 300

._%__

3 R50 P

S 200 -

% .

-3 150 [~

1 ™~

3' 100

5 N

Z 50 N
%5 =2 2

Number of pennies under Flipstick
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OPEN-RESPONSE QUESTION

e

left right
Student B

N Student G

Student A

6. Student B pushes on a cart with 1200 N of force. Student A pulls on a rope attached to the cart
with 650 N of force. Student C pushes on the cart with 550 N of force. Will the cart move or

remain in one place?

Explain all the forces at work on the cart and what you think will happen.

Key Paints:
_@Mimuqm@%c_mm_
__cart in the same direction (A s pulling and. C
ushing ir_combined. force s 1200 N (65
+ 550 N,

v ) ! | HJ 7 ¢
of force (the same amount of force

combingd), but in The opposite_direction.

o Berause the Sorces are aqtg@! (halanced), the

cart will not move

FOSS Motion, Force, and Models Module Investigation 3 |-Check
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