
4300357 – Oscilações e Ondas (2023)

Gabarito: Lista 01

1: (a) x(t) = (0,05 m) cos(0,63 )𝑟𝑎𝑑/𝑠⋅ 𝑡
(b) k = 0,04 N/m
(c) U = (5∙ 10−5 𝐽) 𝑐𝑜𝑠2(0,63 rad/s t) e K = (5∙ 10−5 𝐽) 𝑠𝑒𝑛2(0,63 )· 𝑟𝑎𝑑/𝑠⋅ 𝑡
(d) f não é alterado; E’=4E e v’=2v

2: (a) w = 9,77 𝑟𝑎𝑑/𝑠; f = 1,56 Hz; T = 0,64s
(b) A = 0,11 m
(c) |vmax |= 1,08 m/s em x = 0
(d) |amax | = 10,5 m/s2

(e) φ = 0
(f) x(t) = (0,11 m) cos(9,8 ); v(t) = − (1,08 m/s) 𝑠𝑒𝑛(9,8 ) ; a(t) = −(10,5𝑚 /𝑠2) 𝑠𝑒𝑛(9,8 rad/s t) 𝑟𝑎𝑑/𝑠⋅ 𝑡 𝑟𝑎𝑑/𝑠⋅ 𝑡  ⋅

3: (a) Sim, em [𝜋/2, π] e [3𝜋/2, 2π]
(b) Sim, em [0, 𝜋/2] e [𝜋, 3𝜋/2]
(c) Não

5: (a) 𝑦 = (𝑚𝑔/𝑘) + 𝐿0
(b) 𝐴 = − 𝑚𝑔/ 𝑘

6: (a) 𝑘 = 245 𝑁/𝑚
(b) T = 0,28 s

7: (b) - 𝑥 = 0𝑑2𝑥 
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9: (a) 𝑊’ = 2 𝑤
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(b) 𝑣’𝑚𝑎𝑥 = 𝑣0,𝑚𝑎𝑥2
(c) 𝑈’𝑚𝑎𝑥 = 2 𝑈0,𝑚𝑎𝑥

10: (a) E = 𝑘 𝐴2
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(e) E = U = 3𝑘𝐴2
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(f) Δ𝑥 = 𝑣 π
2  
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11: + 9𝑥 = 0 cuja solução é x(t) = (0,2m) cos(3 rad/s t)�̈� ·

12: T = 0,50 s; f = 2,00 𝐻𝑧, A = 0,18𝑚

14: (a) 𝑘 = 50 N/m
(b) 𝐹 = −2,0 𝑁
(c) T = 0,28 s
(d) x = 0,04 m
(e) + 500 𝑥 = 0 cuja solução é x(t) dado por x(t) = (0,04 m) cos(22,4 rad/s t)�̈� ·

15: (a) k = 1,29 105N/m·
(b) f = 2,68 Hz

16: A = 0,22 𝑚

17: 𝜃 = 2𝜋 / 3

18: (a) vf = 𝑣𝑚
(𝑚+𝑀)

(b) A = 𝑣 𝑚
𝑘(𝑚+𝑀)

19: (a) x = 3 m
(b) v = (- 15,6 𝜋) 𝑚/𝑠
(c) a = (-27 𝜋2)𝑚/𝑠2

(d) 𝜑 = (19 𝜋/3)
(e) f = (3/2) 𝐻𝑧
(f) T = (2/3) s
(g) E = (162 𝜋2 𝑚 ) J·
(h) t = ( + )𝑠 ; 𝑛 = 0,1,…,5𝑛
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(i) t = ( - )𝑠 ; 𝑛 =1,2…,6𝑛
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(j) igual ao item (h)

20: (a) A e T = 2𝜋
𝑚
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(b) V = 𝐴𝑘 
𝑚

0

(e) 𝑚1= 𝑚0 / 4
(f) v’ = 2v e K’ = K

21: g = 9,77 m/𝑠2
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23: + = 0𝑑2θ 
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24: (a) Fres= 𝑥−2𝑇 
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(c) T = 𝜋 2𝐿𝑚 
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25: (a) sim
(b) 𝛾’ = 6 s-1, subamortecido (subcrítico) pois 𝛾’ < = 10 s-1γ
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26: (a) 𝛾 = (0,012𝑠−1)
(b) 1/16
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28: (a) 𝛾’ , subamortecido (subcrítico), pois 𝛾’ < = 2=  8
5  𝑤

0
γ

𝑐
ω

0

(b) > 2 , = 2γ
𝑆𝐶

 𝑤
0

γ
𝐶
 𝑤

0

29: (a) m ~ 100 g

30: (a) f = 1,01 𝐻𝑧
(b) f = 2,01 𝐻𝑧
(c) f = 0,35 𝐻𝑧

31: (a) z(t)= ( ) (𝑠𝑖𝑛(𝑤𝑡) − 𝑠𝑖𝑛( 𝑡)) 
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(b) 𝐹(𝑡) = 𝑚𝑔 + 𝑘 [𝑧 – 𝐴 𝑠𝑖𝑛(𝑤𝑡)]

32: (a) 𝐴= 0,05 m
(b) w= 14,10 rad/s
(c) 𝐴= 0,35m
(d) Δ𝑤 = 1,00 rad/s (Errata: considere b = 2,00 kg/s)


