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0

dx
√

1 + ( x
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= L0

∫

1

0

du√
1 + u2

= L0 sinh−1(u)|1
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= L0 sinh−1(1)
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Wroce = −µkL0

∫ L0

0

dx
√

1 + ( x
L0

)2

= −µkL2

0
sinh−1(1)

%'+*,! &# (&!"&-+ ,&# ("+.+/! 0 #+ &*&"12+

−µkL2

0
sinh−1(1) =

k

2
L2

0
(
√

2− 1)2 − m

2
v2

0

⇒ µ =
1

kL2

0
sinh−1(1)

[
m

2
v2

0
− k

2
L2

0
(
√

2− 1)2] =
mv2

0
− kL2

0
(
√

2− 1)2

2kL2

0
sinh−1(1)

 !" +3  +"+ #+ 4%&"5+ ,& "&+66)7* *!"-+#8 9+6&-!' %* :;<;=;8 ,!*,& '& !.()&*&* #+' &6%+6)!*&'

ĵ : mg − Fr,y − µN = mÿ

î : N − Fr,x = mẍ
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Fr,y = kδy = k
√

D2 + y2
y

√

D2 + y2
= ky

Fr,x = kδx = k
√

D2 + y2
D

√

D2 + y2
= kD

"&&- #+5+*,! &'(!' (>"-)*!'8 0 "&6!*!6)&*,! $%& ẍ = 08 '& ()&*& $%&?

î : N = Fr,x = kD = cte
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dW = ~F · d~r ⇒ W =

∫

~F · d~r

Wfuerzas.no.conservativas = △E
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Wroce =

∫

(−µNdy) = −
∫ y=ymax

y0=0

aykDdy = −akD

2
y2

max

Ei =
1

2
kD2 ∧ Ef =

1

2
k(D2 + y2

max)−mgymax

⇒△E =
1

2
ky2

max −mgymax = −akD

2
y2

max

ymax(
1

2
k +

akD

2
) = mg ⇒ ymax =

2mg

k(1 + aD)
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Wresorte =

∫

(−ky)dy = −
∫ y=ymax

y0=0

kydy = −k

2
(

2gm

k(1 + aD)
)2

Wresorte = − 2(mg)2

k(1 + aD)2

Wroce =

∫

(−µNdy) = −
∫ y=ymax

y0=0

aykDdy = −akD

2
(

2gm

k(1 + aD)
)2

Wroce = − 2aD(mg)2

k(1 + aD)2

Wpeso =

∫

mgdy = mg(
2gm

k(1 + aD)
) =

2(mg)2

k(1 + aD)

 


