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What is Newton's Second Law of Motion? |
What does it tell us about how force, mass, and acceleration are related

Part 1 — Vocabulary (Match the term to the definition)

A. Force
B.Mass
C. Acceleration

D. Newton's Second Law

1. __How
2. __Ther
3, __Apus
4, _ Thea

Part2 — True
Write T for true

1. _ More
2. __Ahes
3. _ Force
4, __Ifyou
5. __Doub
6. __Anol
7. __ Accel
8. _ Mass
9, _ _Ifma
10. __ Newt

Part 3 — Shor!
1. Write Nu

2. Ifyoup
and why

3. Whatha
same?

Newton's Second Law of Motion — Worksheet
Name:

Newton's Second Law of Motion — Worksheet KEY

What is Newton's Second Law of Motion?

Force = mass x acceleration.

This law explains how force changes motion—an object accelerates more when more force is
applied and accelerates less if it has more mass.

Part 1 — Vocabulary
1-C 2-D 3-A 4-B

Part 2 — True or False

T — More force = more acceleration.

F — A heavier object needs more force to accelerate, not less.

T — The equation for Newton's Second Law.

T — Less mass = more acceleration with the same force.

T — Direct relationship: double force = double acceleration.

F — Acceleration requires force.

T — Acceleration includes speeding up, slowing down, & changing direction.
F — Mass affects acceleration.

T — If mass goes up and force stays the same, acceleration decreases.
0.T — Newton's Second Law tells how motion changes.

SO ENO N ABN S

Part 3 — Short Answer

1. F=mxa
Acceleration depends on force and mass. More force —+ more acceleration. More mass — less
acceleration.

2. The empty cart accelerates more because it has less mass, the same force causes greater
acceleration.

3. Acceleration increases because more force means the object speeds up faster if mass stays
the same.

Part 4 — Application
1
_F 10N _ 2
B==i= m =5m/s
The ball accelerates at 5 m/s*.
2. Box A accelerates more because it has less mass, the same force causes greater
acceleration.
3. Acceleration increased
The car accelerated faster because force increased.

Part 5 — Challenge

Acceleration increases. With more force and the same mass, the rocket speeds up faster because a
=F + m. Since there is no air resistance in space, a constant, minimal thrust will provide a constant
acceleration which will continually increase its speed.

Part 6 — Multiple Choice
1-C, 2-C, 3-C, 4-C, 5-C, 6-A, 7-B, 8-B, 9-B, 10-A
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Newton’s Laws of Motion

Change in Mass:

Change in Mass:

2

Since P
20N B W 10N
Object A
" 4
20N e EXE e 10N
Object B
Since Object B has less mass than A, its speed will change more due to the unbalanced force.

Newton’s Laws of Motion

If a net force (unbalanced force) acts on two
objects, each will change their motion.
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Videos embedded
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Newton's Laws of Motion — Student Lesson Outline

MNewton's Laws of Motion
. The Law of Inertia: If the net force acting on an olject s zero, that object maintains its state of rest or
constant velocity.
2. Anobject accelerates in the direction of the net force. The acceleration is directly proportional to the
et force and Irversely propertional to the object's mass.
3

Newton's First Law of Motion
ak.a. The Law of Inertia: Things want to keep doing what they are doing
— Stationary objects don't want to move:
= Moving objects don't want to stop moving

Newton's First Law of Motion

This law has several important implications.
»  For an object to change velocity (including changing from v = 0], the F.., must be gre:
*  Objects atrest remain at rest unless acted upon by an external F... greater zero

han zera

Application
*  Anexample occurs when a car slows down quiddy; the people in the car tend to € atinue moving
forward, pessibly crashing their heads into the windshield if they are notweamg'a seatbelt
The seatbelt prevents them from shoating forward thraugh the windshield
+ Anairbag acts in a similas fashion to stop the person from hitting their head on the dashbeard or
steering wheel during a front-end collision

Check Your Understanding
You exert a force of 45 N [up] on your backpack, causing it to move upward with a constant velocity.
Determine the force of gravity on the pack.

Explanation

The F8D of the pack (right) shows that two forces act on the pack: the applied force (F,,.} that you exert and
the force of gravity (F,) that Earth exerts. Since the pack is moving at a constant velocity, the net force must,
by the law of inertia, be 2ero. Sathe upward and downward forces have the same magnitude, and £y = 45N
[dewn).

Check Your Understanding
The traction system below stabilizes a broken tibia (bottom leg bone). What is the force of the tibia on the
pulley? Neglect friction, Hint; A traction system is meant to create a F.., = 0 50 that the leg doesn’t move,
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BY THE END OF THIS BUNDLE, STUDENTS
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e Forces & Net Force

o Definition of a force as a push or pull Newton's 2nd Law of

o Net, Balanced, and Unbalanced forces Motion: Lesson, Worksheet,
- : - & Activities Bundle

» Unbalanced forces cause changes in an object's motion ™ e Loson
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e Using Simulations to Explore Newton’s 2nd Law F=m

o Observing how force and an objects mass affects its

motion
o Application & Problem Solving
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Check Your Understanding )
A car accelerates at 4 m/s? '

when a force of 2000 N | Bl
is applied. What is the mass of the car? | B



