
February 27, Week 7

Today: Chapter 5, Applying Newton’s Laws

Homework #5, Due March 5.
Mastering Physics: 10 problems from chapters 4 and 5
Written Question: 5.74

Exam #2 should be graded by Wednesday.
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Apparent Weight

Scales do not measure weight, they measure normal force.
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Example: An 80 kg man steps on a bathroom scale. In his
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Apparent Weight

Scales do not measure weight, they measure normal force.

Example: An 80 kg man steps on a bathroom scale. In his
bathroom, what does the scale read?

Example: An 80 kg man steps on a bathroom scale which is
in an elevator that is accelerating upwards at 2.5m/s2. What
does the scale read?

Scale’s reading = apparent weight = n.
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Clicker Quiz

What is the apparent weight of a man of mass M in an
elevator that is accelerating downward at g = 9.8m/s2?
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(a) Mg
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Friction

We use a simplified model of friction that works fairly well for
flat, solid objects in contact with each other. In this model,
the amount of friction depends on the type of materials and
whether they objects are in motion (relative to each other).
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Friction

We use a simplified model of friction that works fairly well for
flat, solid objects in contact with each other. In this model,
the amount of friction depends on the type of materials and
whether they objects are in motion (relative to each other).

Static Friction -
−→
f s, Force on a stationary object that keeps

it at rest.
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Incline Example

Example: A mass is placed on an incline with angle α. It
does not move. What is the magnitude of the static frictional
force (and normal force) acting on it?
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Incline Example

Example: A mass is placed on an incline with angle α. It
does not move. What is the magnitude of the static frictional
force (and normal force) acting on it?

Incline- Flat surface inclined at an angle α, i.e., a ramp.
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Incline Example

Example: A mass is placed on an incline with angle α. It
does not move. What is the magnitude of the static frictional
force (and normal force) acting on it?

Incline- Flat surface inclined at an angle α, i.e., a ramp.

α
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Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

Newton’s Laws – p. 6/6



Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

‖

⊥

α
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Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

‖

⊥

α ‖

⊥

−→

W
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Weight components!
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Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

‖

⊥

α ‖

⊥

−→

W

α

W
‖

W
⊥

Weight components!

Newton’s Laws – p. 6/6



Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

‖

⊥

α ‖

⊥

−→

W α

W
‖

W
⊥

Weight components!
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Parallel and Perpendicular Components

For incline problems, it is usually more convenient to use
coordinates parallel (‖) and perpendicular (⊥) to the incline.

‖

⊥

α ‖

⊥

−→

W α

W
‖

W
⊥

Weight components!

W‖ = W sinα = Mg sinα

W⊥ = W cosα = Mg cosα
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