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Newton's Laws 2
Foundation Stage (N2.L2.3)

Post-Lecture 2
Incline Planes

Mechanics Timeline

(calculus extension)
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Questions
Description: Force analysis to find acceleration of object sliding down incline with and without friction.

Learning Objectives: [?]

Problem Statement: A 0.680 kg crow slides down an inclined roof as shown in the figure. The roof makes an angle of 30.0° with respect
to the horizontal. There is negligible friction between the roof and the crow. Use g = 9.80 m/s2.

§

(a) Using a coordinate system with the positive x axis pointing down the ramp, use a force analysis
to determine the acceleration of the crow?
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(b) Using the acceleration found in part (a), what is the magnitude of the acceleration of the crow?

(1) 0 m/s?

2) 3.33 m/s?
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(1) 0 m/s?

(2) 3.33m/s?

(3) 9.80 m/s? N
4.90 m/s? >0 . *ia

g 8.49 m/s? (ml = o

(6) 4.24 m/s?

(7) 2.45 m/s?

(c) Using a standard coordinate system, use a force analysis to determine the acceleration of the

crow. f:‘
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(d) Using the acceleration found part (c), what is the magnitude of the acceleration of the crow?

(1) 0 m/s?

(2) 3.33m/s?
(3) 9.80 m/s?
@ 4.90 m/s2 &5\\ - ﬁ
(5) 8.49 m/s?

(6) 4.24 m/s?
(7) 2.45 m/s?

(e) Using your answers from parts (a) through (d), what can you conclude about how the choice of a coordinate system affects the
acceleration found via a force analysis? There may be more than one correct answer.

(1) The x and y components of a vector remain unchanged when a different coordinate system is used.
T @ The x and y components of a vector change when a different coordinate system is used.

T @ The magnitude of a vector remains unchanged when a different coordinate system is used.
(4) The magnitude of a vector changes when a different coordinate system is used.
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Description: Conceptual question about choice of coordinate system for a system that requires multiple analysis tools.

Learning Objectives: [?]

Problem Statement: Often times when analyzing a system, a force analysis needs to be done along with a kinematics analysis. True or

false: The coordinate system chosen for the force analysis stage must be the same coordinate system you use for the kinematics
analysis stage.

(1) True

@ False

N2..2.3-03

Description: Scaffolded question to find the horizontal distance an object lands after it slides down an incline with friction.

Learning Objectives: [?]

Problem Statement: A 0.850 kg hammer is initially at rest on a 3.00 meter long inclined roof. The roof makes an angle of 22.3° with

respect to the horizontal as shown in the image below. The edge of the roof is about 4.00 meters above the level ground below. The
coefficient of kinetic friction between the roof and the hammer is 0.10. We eventually wish to determine the horizontal distance the
hammer lands away from the house. Use g =9.80 m/s2.

(a) To determine the horizontal distance the hammer lands away from the house, this
problem requires:

(1) aforce analysis only.
(2) a kinematics analysis only.
@ a force and a kinematics analysis used together.

(b) What is the magnitude of acceleration of the hammer as it slides down the roof?
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(c) What is the final speed the hammer has the moment it leaves the end of the roof?
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(d) What is the magnitude of acceleration of the hammer the moment it leaves the end of the roof?

(1) 2.812 m/s?
(2) 3.719 m/s? g
(3) 8.695 m/s? Prod EvE o

(4) 9.067 m/s? _—

O 9.800 m/s?

(6) 0.000 m/s?

(e) What is the horizontal distance the hammer lands away from the house?
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