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(@) If there is zero net external force on the puck, so XF =0, ...

L . N o h

v A v v v A

*... the puck has zero acceleration (@ = 0) and its velocity U is constant.”

\!!Asu

14




(a) If there is zero net external force on the puck, so 2F = 0, ...

— N e o S

v % v v v U

*... the puck has zero acceleration (@ = 0) and its velocity ¥ is constant.”

(b) If a constant net external force > F acts on the puck in the direction of its motion ...

b | . b X i
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... the puck has a constant acceleration & in the same direction as the net force.
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(a) If there is zero net external force on the puck, so 2F = 0, ...

o o o o .
v oA v v U *U
“... the puck has zero acceleration (@ = 0) and its velocity ¥ is constant.”
(b) If a constant net external force 2 F acts on the puck in the direction of its motion ...
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... the puck has a constant acceleration 4 in the same direction as the net force.

(c) If a constant net external force ZF acts on the puck opposite to the direction of its motion ...
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... the puck has a constant acceleration & in the same direction as the net force.
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Puck moves at constant speed
around circle.

At all points, the acceleration @ and the net
external force 2F point in the same direction—
\{/ASU always toward the center of the circle.
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(a) A constant net external force =F
causes a constant acceleration a.

da

-

=i
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(a) A constant net external force 2F
causes a constant acceleration a.

da

=i

(b) Doubling the net external force
doubles the acceleration.

2d
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(a) A constant net external force 2F
causes a constant acceleration .

da
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(b) Doubling the net external force
doubles the acceleration.

2d

(c) Halving the net external force
halves the acceleration.

1
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(a) A known net external force TF
causes an object with mass m,; (o have
an acceleration .
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(a) A known net external force TF
causes an object with mass m,; (o have

F an acceleration .
o
2 = /U 1y i,
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(a) A known net external force LF
causes an object with mass m, (o have
an acceleration &,.

ﬂ] R
] =F
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(b) Applying the same net external force SF
1o a second object and noting the acceleration
allow us to measure the mass.

d-

*F

ol

F1y

32




(a) A known net external force LF

causes an object with mass m, (o have

F an acceleration &,.
o
2 = /U 1y i,
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- M CA (b) Applying the same net external force TF
‘ 1 Z 1o a second object and noting the acceleration
allow us to measure the mass.
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(a) A known net external force LF

causes an object with mass m, (o have
an acceleration &,.
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(b) Applying the same net external force SF
1o a second object and noting the acceleration
allow us to measure the mass.
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(a) A known net external force LF

causes an object with mass m; (o have
an acceleration &,.
&
@
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(b) Applying the same net external force ZF

1o a second object and noting the acceleration
allow us to measure the mass.
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(a) A known net external force LF
causes an object with mass m,; (o have
an acceleration .
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e
Al

(b) Applying the same net external force ZF

Lo a second object and noting the acceleration

allow us to measure the mass. M
@ | 2z A/

SF /]
-

Fity

(c) When the two objects are fastened
together, the same method shows that
their composite mass 18 the sum ol their
individual masses.

36




fF A2y

ZFTM'LO‘Z

S MIA =M1

| SF=trmyay,

\!!Asu

(a) A known net external force LF
causes an object with mass m,; (o have
an acceleration .
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(b) Applying the same net external force SF

Lo a second object and noting the acceleration
allow us to measure the mass. 3‘ n 1
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(c) When the two objects are fastened
together, the same method shows that
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individual masses.
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F=10m, m =10kg
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F=10m, m =10kg
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F=10m, m =10kg
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F:20N / 44! ':L{Ok?_
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A worker applies a constant horizontal force with magnitude 20 N to a
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negligible friction. What is the acceleration of the box?
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F:20N / 44! ':Llok?_
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?

F=10m, m =10Kg
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?
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A worker applies a constant horizontal force with magnitude 20 N to a
box with mass 40 kg resting on a level, freshly waxed floor with
negligible friction. What is the acceleration of the box?
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle?
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M o 0 . ({ g '4%
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,({g '4%} VO — ZM/S
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g‘ '4?—1 V0 = ZM/S/ VA X= ‘M
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g‘ '4?—1 V0 = ZM/S/ VA X= ‘M
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g‘ '4?—1 V0 = ZM/S/ VA X= ‘M
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g‘ '4?—1 V0 = ZM/S/ VA X= ‘M
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g‘ '4?—1 V0 = ZM/S/ VA X= ‘M

'3L_ Zh=mage
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? ~ Af = p,qu?.j \V, = ZM/S/ AXR= | m
—e~
'3[_ Zh=m ¢
Z F; = M “X

V"'_
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? ~ Af = 0,7;'4%1 \V, = ZM/S/ AXR= | m
—e~
'3[_ Zh=m ¢
o F: Z k= me >
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? ~ Af = 0,7;'4%1 \V, = ZM/S/ AXR= | m
—e~
'3[_ Zh=m ¢
o F: Z k= me >
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because of a constant horizontal friction force exerted on it by the countertop. It slides for
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acting on the bottle? ~ Af = 0,7;'4%1 \V, = ZM/S/ AXR= | m
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force
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A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force
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because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g '4?—1 V0 = ZM/S/ VA X= ‘ M
_ 1=
¢ « ZhEma




A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? M — 0,‘{g '4?—1 V0 = ZM/S/ VA X= ‘ M
_ 1=
¢ « ZhEma




A waitress shoves a ketchup bottle with mass 0.45 kg to her right along a smooth, level

lunch counter. The bottle leaves her hand moving at 2.0 m/s, then slows down as it slides
because of a constant horizontal friction force exerted on it by the countertop. It slides for

1.0 m before coming to rest. What are the magnitude and direction of the friction force

acting on the bottle? ~ Af = 0,7;'4%1 \V, = ZM/S/ AXR= | m
—e~
'3[_ Zh=m ¢
o F: ZF;=MW >
“F= = m ay

-dl/uce a-—\,&l/ ’,’[AeN
SO‘&X S\/&V > A4X=2 -.L\/o S o= - Vo

4l -5 = m(-) = =090
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A 2.45 x 10* N truck traveling in the +z-direction makes an emergency stop; the

z-component of the net external force acting on it is —1.83 x 10* N. What is its acceleration?
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A 2.45 x 10* N truck traveling in the +z-direction makes an emergency stop; the

z-component of the net external force acting on it is —1.83 x 10* N. What is its acceleration?

A = 2.Y5 % Y
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A 2.45 x 10* N truck traveling in the +z-direction makes an emergency stop; the

z-component of the net external force acting on it is —1.83 x 10* N. What is its acceleration?

W= 2.4k (oW, F = ~1.93 % 10"V
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A 2.45 x 10* N truck traveling in the +z-direction makes an emergency stop; the

z-component of the net external force acting on it is —1.83 x 10* N. What is its acceleration?

W= 2.4k (oW, F = ~1.93 %10V
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A 2.45 x 10* N truck traveling in the +z-direction makes an emergency stop; the
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