March 26, Week 10
-

Today: Chapter 8, Momentum

Homework #7:

Mastering Physics: 6 problems from chapter 7
Written Question: 7.60

Due tonight at 11:59pm

Homework #8:

Mastering Physics: 8 problems from chapter 8
Written Question: 8.101

Due April 2 at 11:59pm
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General Energy Problems

-

The most general problems (this term) involve gravity,
springs, and other forces all doing work.
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General Energy Problems

-

The most general problems (this term) involve gravity,
springs, and other forces all doing work.

Wtotal — Wg + Wel + Wother
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General Energy Problems

-

The most general problems (this term) involve gravity,
springs, and other forces all doing work.

Wtotal — Wg + Wel + Wother

NS/ v
—AUg el
‘1Mv1+ng +1k31+W0ther 1MU2—|—ng +1k32|

Example: A runaway 15-kg elevator hits a £ = 3000 N/m

safety-spring going 50 m /s, how far does it compress the
spring?

-
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Momentum

-

We can rewrite Newton’s Second law in a slightly different
way:
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Momentum

-

We can rewrite Newton’s Second law in a slightly different
way:

-

Py - 5F - wra - uY _ 4 (M)

dt dt
Momentum: ‘ﬁ = M7|
Newton’'s Second Law: ‘Zﬁ — %I

Momentum measures how “hard" it is to change the velocity
of an object.
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Momentum

-

We can rewrite Newton’s Second law in a slightly different
way:

-

f%FJF:M%:M@:JHMW

dt dt
Momentum: ‘ﬁ = M7|
Newton’'s Second Law: ‘Zﬁ — %I

Momentum measures how “hard" it is to change the velocity
of an object.
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Momentum

-

We can rewrite Newton’s Second law in a slightly different
way:

-

Py - 5F - wra - uY _ 4 (M)

dt dt
Momentum: ‘ﬁ = M7|
Newton’'s Second Law: ‘Zﬁ — %I

Momentum measures how “hard" it is to change the velocity
of an object.

LUnit: kg -m/s — No fancy name! J
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Related to Momentum is Impulse, 7
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Related to Momentum is Impulse,
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Impulse-Momentum Theorem:
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Related to Momentum is Impulse,

t2
?:/ﬁdt Unit:N-s:kg-%-s:kg-m/s
S

Impulse-Momentum Theorem:

to P2

gz]}aﬁ /m [
\— t1 t1 t1



| mpulse

. 7

Related to Momentum is Impulse,

t2
?:/ﬁdt Unit:N-s:kg-%-s:kg-m/s
S

Impulse-Momentum Theorem:

to P2

to to %
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Impulse-Momentum: ‘ZT — Aﬁl

Example: A 5-kg ball is dropped and hits the ground going

6m/s. If it bounces with a speed of 6 m/s In the opposite
direction, what impulse is imparted to the ball?
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Example: A 5-kg ball is dropped and hits the ground going

6m/s. If it bounces with a speed of 6 m/s In the opposite
direction, what impulse is imparted to the ball?
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- If the bouncing ball is in contact with the ground for 0.01 s,
what is the average force on ball?
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| mpulse Example

Impulse-Momentum: ‘ZT — Aﬁl

Example: A 5-kg ball is dropped and hits the ground going

6m/s. If it bounces with a speed of 6 m/s In the opposite
direction, what impulse is imparted to the ball?

- If the bouncing ball is in contact with the ground for 0.01 s,
what is the average force on ball?

Average force = constant force,

tQ t2

7 - ﬁwdt:ﬁw dt:ﬁav(tg—t1)¢‘7=ﬁavﬁt|
B / / |
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Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

- |

Momentum — p. 6/7



Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

(a) 3000 N
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Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

(a) 3000 N

(b) 6000 N

- |

Momentum — p. 6/7



Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

(a) 3000 N
(b) 6000 N

(c) 12000 N
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Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

(a) 3000 N
(b) 6000 N
(c) 12000 N

(d) 15000 N
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Clicker Quiz
-

What is the average force on the 5-kg ball going 6 m /s that
bounces at 6 m/s If the bouncing time is cut in half to
0.005 s7?

-

(a) 3000 N

(b) 6000 N

\ (c) 12000 NI

(d) 15000 N
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| mpulse Example Continued

-

- What impulse is imparted to a 5-k¢g lump of clay that hits
the ground going 6 m /s?

-
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