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Exercício 3 - Respostas

keq =
k2k3k4k5 + 2k1k3k4k5 + k1k2k4k5 + 2k1k2k3k5

k2k3k4 + k2k3k5 + 2k1k3k4 + 2k1k3k5 + k1k2k4 + k1k2k5 + 2k1k2k3

<latexit sha1_base64="U71ah+2Aw8HwXg2xZ6r1BF1FCoo="></latexit>

keq = kt1 + kt2 + k1l
2
1 + k2l

2
1 + k3l

2
2

<latexit sha1_base64="xOh3aoBhyaQRSyBVdTDZWjobJAs="></latexit>

keq = k4 +

✓
k1k2k3

k1k2 + k2k3 + k1k3

◆
+R2(k5 + k6)

<latexit sha1_base64="l/NEa7e3PaNUiZ8pySm2fG88Rx4="></latexit>

keq =
(l1 + l2)2k1k2
l21k1 + l22k2

<latexit sha1_base64="UYiPnu5C4hBA5xES8P1g/imXiDk="></latexit>

keq = k

✓
4a2 � b2

b2

◆

<latexit sha1_base64="KoJO5XNBwBj/dmueFOHDuMgJTWk="></latexit>

p
1 + ✓ ⇡ 1 +

✓

2

<latexit sha1_base64="Bb9Y1MWG4RElqYQlYsKtztaSa3Y=">AAACF3icbVA9SwNBEJ3z2/h1ammzGARBCHdBiGXAxlLBmEAuhL3NXrK49+HunBiO+weWNv4VGwtFLNXOyr/i5pJCjQ8GHu/NMDPPT6TQ6Dif1szs3PzC4tJyaWV1bX3D3ty60HGqGG+wWMaq5VPNpYh4AwVK3koUp6EvedO/PB75zWuutIijcxwmvBPSfiQCwSgaqWtXPH2lMHPJAfFwwJHmxKNJouIbUmiBoiybOFk179plp+IUINPEnZByff/r7a1/C6dd+8PrxSwNeYRMUq3brpNgJ6MKBZM8L3mp5glll7TP24ZGNOS6kxV/5WTPKD0SxMpUhKRQf05kNNR6GPqmM6Q40H+9kfif104xOOpkIkpS5BEbLwpSSTAmo5BITyjOUA4NoUwJcythA2qiQBNlyYTg/n15mlxUK+5hpXZm0qjCGEuwA7uwDy7UoA4ncAoNYHAHD/AEz9a99Wi9WK/j1hlrMrMNv2C9fwPbxqLR</latexit>

(1)

(2)

(3)

(4)

(5)

Neste exercício é usada a seguinte aproximação:

Assuma também pequenos deslocamentos x e então
pode-se fazer

x

2 ⇡ 0

<latexit sha1_base64="Cczm+0tKRJvtJBE/unOQQduc3q0=">AAAB9HicbVDLSgMxFM3UVx1fVZdugkVwVWaKUDdiwY3LCvYB7VgyaaYNzSQxyZSWod/hxoVS3Lr1P9yIf2P6WGjrgQuHc+7l3ntCyag2nvftZNbWNza3stvuzu7e/kHu8KimRaIwqWLBhGqESBNGOakaahhpSEVQHDJSD/s3U78+IEpTwe/NSJIgRl1OI4qRsVIwfCjCFpJSiSH02rm8V/BmgKvEX5D89Yd7JSdfbqWd+2x1BE5iwg1mSOum70kTpEgZihkZu61EE4lwH3VJ01KOYqKDdHb0GJ5ZpQMjoWxxA2fq74kUxVqP4tB2xsj09LI3Ff/zmomJLoOUcpkYwvF8UZQwaAScJgA7VBFs2MgShBW1t0LcQwphY3NybQj+8surpFYs+BeF0p2XLxfBHFlwAk7BOfBBCZTBLaiAKsDgETyBF/DqDJxnZ+K8zVszzmLmGPyB8/4DBkmUkQ==</latexit>
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keq = k

<latexit sha1_base64="yVNd46iQomiuznVRauHUg3MPrRk=">AAAB8XicbVC7SgNBFL0bXzG+4qOzGQyCVdgNQmyEgI1lBPPAJITZyU0yZHZ2nZkVwpK/sLFQxNZS/BE7f8He3smj0MQDFw7n3Mu99/iR4Nq47qeTWlpeWV1Lr2c2Nre2d7K7e1UdxophhYUiVHWfahRcYsVwI7AeKaSBL7DmDy7Gfu0OleahvDbDCFsB7Une5YwaK90M2gnejsg5GbSzOTfvTkAWiTcjudLB97v+euuX29mPZidkcYDSMEG1bnhuZFoJVYYzgaNMM9YYUTagPWxYKmmAupVMLh6RY6t0SDdUtqQhE/X3REIDrYeBbzsDavp63huL/3mN2HTPWgmXUWxQsumibiyICcn4fdLhCpkRQ0soU9zeSlifKsqMDSljQ/DmX14k1ULeO80Xr2waBZgiDYdwBCfgQRFKcAllqAADCffwCE+Odh6cZ+dl2ppyZjP78AfO6w/ZAZTK</latexit>

keq =
mgl

2
� k1l2

16
� k2l

2

<latexit sha1_base64="H/kjJ3cOBLd5Vw6M04SH9F4ZLBc="></latexit>

keq = 2�A

<latexit sha1_base64="DeczOIHhzd7DqblX+X3Z9TC5mHg=">AAAB+3icbVC7SgNBFJ2Nrxhfa7SzGQyCVdgNQmyEiI1lBPOAZFlmJ7PJkJnZdWZWDMv+io2FInaSH7HzF+ztnTwKTTxw4XDOvdx7TxAzqrTjfFq5ldW19Y38ZmFre2d3z94vNlWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhlcTv3VPpKKRuNWjmHgc9QUNKUbaSL5dHPopucvgBax0+4hzBC99u+SUnSngMnHnpFQ7/B6rr/dB3bc/ur0IJ5wIjRlSquM6sfZSJDXFjGSFbqJIjPAQ9UnHUIE4UV46vT2DJ0bpwTCSpoSGU/X3RIq4UiMemE6O9EAtehPxP6+T6PDcS6mIE00Eni0KEwZ1BCdBwB6VBGs2MgRhSc2tEA+QRFibuAomBHfx5WXSrJTds3L1xqRRATPkwRE4BqfABVVQA9egDhoAgwfwCJ7Bi5VZT9ar9TZrzVnzmQPwB9b4B3LZl9I=</latexit>

(6)

(7)

(8) (onde g é o peso específico do líquido em N/m3)
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