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You throw a 0.145 kg baseball straight up, giving it an initial velocity of magnitude 20.0 m/s.

Find how high it goes, ignoring air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

— /Vy V,= ?0”/ oA 59#’2

, = D
f*u““w"“""‘ <k }f UJ jfuz
> Y+w =Kz > w= KU
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

o S= AR ?0/"/ T om ge;&‘i?

,__,e~->

/b'l'(XI‘f'wo-l“nM = k }f lﬂ _51-“2
> Y+w =Kz > w= KU
> W= mT-mgEs)
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

/"y \/"" ?0”/ f AN 59#'2

,__,e~->

fw‘ul—(—\%&q = k }f lﬂ _51_“2
> U+w =Kz 2> w= KU

= W= %M\/."—-m%(—s) -.:M(l’,{—t+%5)
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[ suppose your hand moves upward by 0.50 m while you are throwing the

In Example 7.1

Wih an upward velocity of 20.0 m/s. (a) Find the magnitude
thafjyour hand exerts on the ball. (b) Find the speed of the

soint where it leaves your hand. Ignore air resistance.

\/"" ?0”/ f AN 59#"'2

,__,e~->

fw‘ul—(—\%&q = k }f lﬂ _51_“2
> U+w =Kz 2> w= KU

= W= %M\/."—-m%(—s) -.:M(l’,{—t+%5)

BJ— VJ:-_FS
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suppose your hand moves upward by 0.50 m while you are throwing the

In Example 7.1 L

Wih an upward velocity of 20.0 m/s. (a) Find the magnitude

e ball leaves your hand

<\ force (assumed constant) thafjyour hand exerts on the ball. (b) Find the speed of the

ball at a pOfestmr=tte-tre-point where it leaves your hand. Ignore air resistance.

/"y \/"" ?0”/ f AN 59#'2
f*u““"‘jo“"“ <k /(f UJ“-SMZ

> U +WwW ——kz 2> W= Kz"ul
= W= %M\/."—-m%(—s) -.:M(l’,{—t+%5)

BJW::FS@ ';Mé—';-‘f'%)
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In Example 7.1 L suppose your hand moves upward by 0.50 m while you are throwing the

<\ force (assumed constant) thafjyour hand exerts on the ball. (b) Find the speed of the

e ball leaves your hand Wth an upward velocity of 20.0 m/s. (a) Find the magnitude

ball at a pOfestmr=tte-tre-point where it leaves your hand. Ignore air resistance.

=" , V= ?0”/ T om ge’#?
f"'ul-l'woﬂm = K, }f 42 "i}jz__
> Yt =Kz > w= KU
> = mWT—mg(s) = m(L+93)
gt W=Fs > F= (5 +g)
= :=O.Hf(il”9-+0/.8))\’

el
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In Example 7.1 L suppose your hand moves upward by 0.50 m while you are throwing the

<\ force (assumed constant) thafjyour hand exerts on the ball. (b) Find the speed of the

e ball leaves your hand Wth an upward velocity of 20.0 m/s. (a) Find the magnitude

ball at a pOfestmr=tte-tre-point where it leaves your hand. Ignore air resistance.

/"y \/"" ?0”/ f AN 59#'2

S YU+ =K > w= Kz"ul
> = mWT—mg(s) -r-M(l’,{f+g5)
gt wW=Fs > F= (5 +g)
> F=gnf42+a8N = SAYN

el
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

s="4 , V= 20%

Kot Us HMp )ypas = 3145
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

=Y, V= 107%

Kot Ao HM ) yuan = 3145

/@ﬁ% U)b/
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.
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In Example 7.1 [ suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207
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In Example 7.1 L suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

_/Vyz , V= 207

V2= VP 29y, > Va=[u* 2714]

>V, =[ doo- e Bwis)t %
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In Example 7.1 L suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

V2= VP 29y, > Va=[u* 2714]

S Ve =[ Yoo B E 2% = 103
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In Example 7.1 L suppose your hand moves upward by 0.50 m while you are throwing the

ball. The ball leaves your hand with an upward velocity of 20.0 m/s. (a) Find the magnitude
of the force (assumed constant) that your hand exerts on the ball. (b) Find the speed of the

ball at a point 15.0 m above the point where it leaves your hand. Ignore air resistance.

V2= VP 29y, > Va=[u* 2714]

S Ve =[ Yoo B E 2% = 103
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Your cousin Throckmorton skateboards from rest down a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.
(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve.
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Your cousin Throckmorton skateboards from rest down a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?
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Your cousin Throckmorton skateboards from rest down a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?[.N& A,
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Your cousin Throckmorton skateboards from rest down a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?IN& /\/7_ p K'+ u'-:; kz+uz

\!/Asu

106




Your cousin Throckmorton skateboards from rest down a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?I./WQ Vet K+l= ket e _ &
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.
(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?
>~

?[.N& A, - +U,= ket A,
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?[.N& Al ¢ +L{, = K.+ =
U‘:'—’-‘-kz
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?[.N& Al ¢ /jf+ U,= Ket >

U =k- = I’Wﬂg' = -ZLMVZ-L
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

?[.N& Al ¢ /jf+ U,= Ket >
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

4/./\/& Al ¢ /jf+ U,= Ket >

\!/Asu
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

4/./\/& Al ¢ /jf+ U,= Ket >

‘7/'4)
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

t)j)( f%:/‘flh

e
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?

‘)j f%:/vml

)( V'L
= N-mMyg=""p
4
N M9
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 g- ?

o EREee
b = N-mMyg=""p
N S N=m6q+\7€>
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we

treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?
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Your cousin Throckmorton skateboa<ds from rest down)a curved, frictionless ramp. If we
treat Throcky and his skateboard as a particle, he moves through a quarter-circle with radius
R = 3.00 m (Fig. 7.95, next page). Throcky and his skateboard have a total mass of 25.0 kg.

(a) Find his speed at the bottom of the ramp. (b) Find the normal force that acts on him at

the bottom of the curve. K — 3 m / /= 2 ; ?
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by

the friction force?
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by

the friction force?

K/"‘“l"'\"g-n.f.:k’ + Ux
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—g -
2

%‘f‘“l ‘f’\/\g.y,sz +}f
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—g -
= }( ~+ }Z;
/K)I“ T (jl T \AZ-H..A ¢

= Wo-ﬂ.u(: Kz-ul
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—g -
2

%‘l‘“l ‘l’\/\g.y,sz +}f

= Wone = K.-U: = zmv’}_m?R
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—g -
2

%‘f‘“l +\A£+L,}'k= +}f

= Wone = K.-U: = zmv’}_m?R

= Wi =m (@'@K)
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—9 -
2

%‘f‘“l +\A£+L,}'k= +}f

= Wone = K.-U: = ZMV,_"—/V'?R

= Wi = M(M;'@K) =Z§<‘—}z’.’é -98%3)

.y
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Suppose that the ramp of Example 7.418 is not frictionless and that Throcky's speed at the

bottom is only 6.00 m/s, not the 7.67 m/s we found there. What work was done on him by
the friction force?
—9 -
2

%‘f‘“l ‘l’\/\g.y,fk? +}f

= Wone = K.-U: = ZMV,_"—/V'?R

= Wi = M(M;’@K) =Z§<‘—}z’.’é -98%3)

| > =¢85

JC") Or~
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the
crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp?
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =2| S./"\ p @ '—"300
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ p @ '—"300/ V|:§'7_,’
Lz s ’céﬂ’\
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ V|:§'7_,’
Lz s ’céﬂ’\ ’3—”\/& F;:_ .
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ V|:§'7_,’
Lz s ’céﬁ’\ ’3—”\/& F;:_ .

Kl+ u, +\/JF - Kz"'uz
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ V|:§'7_,’
Lz s ’céﬂ’\ ’3—”\/& F;:_ .

=
Kty +We = fatlle
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ V|:§'7_,’
Lz s ’céﬂ’\ ’3—”\/& F;:_ .

=
Kty +We = fatlle

2
k,.-;%MV,
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ V|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring
friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—-,Zk? ’ L =7 S./"\ p @ '—"300/ V|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,

and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S p @ '—"300/ \/lz
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S/ y @ '——300/ V|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring
friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—-,Zk? ’ L =7 S./"\ p @ :'300/ V|:§'7_,’

= ki=$mV?, We=Fele
Ktfhi+\We = fatlle (U, = rgLesin ©

S0 Wge = Mz—kl =
Felz= V\AOJ Lz5'.""9';.7"v'z

/:,@sf/ué- Vsz/1)

139




We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring
friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring
friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—;,Zk? ’ L =7 S./"\ y @ '——300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - 'Zk? L -_-'—21 S-/"\ p 6 :'300/ V|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? - Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—; Zk? L -_-'—21 S-/"\ p 6 :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom

and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,

and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—; Zk? , L -_-'—21 S-/"\ p @ :'300/ \/|:§'7_,’

Lz s ’céﬁ’\ "“f'l

o
=

i z'('U?,'{'wF = k?*’ 3

- = V‘/‘7L25/;l19 - Frl,T7%

| /
| = V2 = ZL2(95W6 - E/E)]/I

\!msu




We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? M—; Zk? , L -_-'—21 S-/"\ p @ :'300/ \/|:§'7_,’
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We want to slide a 12 kg crate up a 2.5-m-long ramp inclined at 30°. A worker, ignoring

friction, calculates that he can do this by giving it an initial speed of 5.0 m/s at the bottom
and letting it go. But friction is not negligible; the crate slides only 1.6 m up the ramp, stops,
and slides back down (Fig. 7.11alf). (a) Find the magnitude of the friction force acting on the

crate, assuming that it is constant. (b) How fast is the crate moving when it reaches the

bottom of the ramp? — Zk? L =7 S-/"‘ / 6 :300/ \/|:§'7_,’
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