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m = 2 kg ?A@CB-D <(E ?A@CB-D <(FHG(I ?AJAKLKNM1KCOQPCRSRST�DUJWVLXYKZ?&[
F (t) = a · cos(bt)i + c · sin(bt + d)j

KNX G O a = 18 N, b = 3 s−1, c = 72 N, d = −π/2 \�]^?W@(BLD <CF�GCI ?�K t = 0 s _*RYK I M�`UJWaHbc DUMUdeVfbgDURHD&bWbW` <(< DUOHT I deaSO KNM > ?WD IS< DUOhJAVCO*iSKNM y = 6
FHG(I ?WR�jCO*\

KY\6k�KZlmM G O lma con D�O KpB G M < P(b F PNO > PNlgPZ?Uq
Rr\�stD cuc G JAKpbgMU@ < D�?vMUPNJ6R�D1K-bgDURHD&bWbW` <(w D c ? G JvKLXSD�O >uw D c ? G JAJAKCO�K t = π/6 s _*RHK IHx
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]�M G JWT < j(RHj(O c TQOQ@ wfzYI c D <(>{<CG O > jN? v0 = 10 B}|NbtbgDURHD&bWbW` <(< DUO�K wu~ MUbWM�T I ?ADUbWXSD�M c ` F DUbg?
30o _ G b4bWM�@ < R�D I \ ; OhVC?g? zYI c w K I KNM GCI RYK I D <C> X G B G c d G B	R Ge� b c K�BLDUO >uI D c BoK < KCbAbAP < KK c @ w D�? c D�MUV c ` FSF n zS<(< KpXYD�O > ?AVCO*[

0 XYK x < 5
y = −x2 + 15x − 50 XYK 5 < x < 10

0 XYK x > 10

KY\6]6d�lma c B-D < KLB G M < P(b F PNO > PZlgPN?Uq
Rr\�� GZw P	D&bgT c K <(G O > j x
� \�stD cuc G JAKpKLRHD � bAK F judYPCb6bWM�@ < D x
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]�MoKCae?Wj F PNO > P I XYKNO�KCdSj�KCae?Wj�K n @(OQdSXS@CM c ` F D&bm?�D <(> D I OhD�?WD&b 110

c B4|�X�bWD�R�DUbAbg` <C< DUO XHKNO�KCd� DUM�? G O w K(bWbAKvOQD�K w D�M�D�?WV�K�bgDURHD&bWbW` < B-`�JAVCJAVCO���\�] c Gu� bgTQJ�K6K�bgDURHD&bWbW` < ` w D�OCKCJAP If>(G b.OQ` < D�OQOhD I PNOh_O�KCb�XYKZ?&\�]�bWM�D�BpRHD n�� w j�bgMU`�O 10
c B4|�Xr\�]�MLKCae?Wj F PNO > K}PN?WXYKCOQK(d�KNM GCI RYK I D <C> XYK(bWK(de` c GCIKNX G O � K-bWM E c z OQD�?�B-T�KZ?W?��vK-bgMU`�O�bWD�R�DUbAbg` < D c `�?AbWM�DUJWD&b�\

KY\6stD cuc G JAK	D�JAV w DUOH? G O lgKLD�OQVCJAD�KLB G ? G J6KNM�KCae?WjC? x
Rr\���Kpa <C> K I DUM�KCM�DUJWVLXYKZ?v? GZw PCRSRSJ�K1T�b6K c Ge� bWThJ�K	K-bWM E c z OQD�?ARHD I ieB-D cuc G JAKpbgDURHD&bWbW` < D�?G O w K(b�OhD1K w DUM�D�?WVoK-bgDURHD&bWbW` < BL`UJWV(JWV(O x
� \�]{bgM E c z OQD�?WR�D I XYK�D�OQJ G B-OhT c K c Ge� bWTYB G ? G J�lgK�B-D cuc G JAK�ae?�KZ?AK�?WDUbWM�B-D < B ~Q< B-D < PNOQO x
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� l ? ~hF aYb � XfaYOhO�PNB w K(b � ?AKZ? n DmlmOQDUbWM�?WD I D c K�B-`UJ I @ c @ c \�]{XuaSOQOQPCB w KCb � ? F PCO > PZlgK I K cpc @CMUD F ` IOQDUbWM�D <C> n zY<C< V(OhD < D&b R = 5 B bWa < KNJ ��c @CJoKNO�K cu� XuaSJ G c \�] XuaSOQOQPCB w KCb � ?oD <(> D I OhD�?WDUb vbWD�R�DUbAbg` <C< DUO6B-D <C> BoKZlgd `Ub}KCM�?4bWM�DUJWD�? I ` c D�OQ`�J I T*i�X GC<C> K�XuaSJ G c OQD < n DUOQbWV FHG(I ? lgPNRHK I Kb � O > ?�KNO�K I bAP <(G ?�`UJWDUM�MU` c D <C>}F TQOQOQK I KZ?AJAKLKNM�ae?�KCb G c \
KY\6stD cuc G JAK	OhD <C> D I KLbWD�R�DUbAbW` < D�KLXuaSOhO�PNB w KCb � ? I K c x
Rr\�stD cuc G JAK	OhD&bgM�K Iu>CG B-juD�JAV	TQO > D I bWD�R�DUbAbg` <CI `UO�K	XuaSJ G c OQD < KNO�bgj FHG(I ? lgPNRHK IHx ] < JAK w _T ?�P � TQj(b�DUJWV-XYP If> bWM G J G bWK�DUM x
� \�]�M�ae?�KCb G c B-T I deD I c ` FSF R�D � bWKN? G O lgP c B-K < a c KN?6KCM z OQ`UbWD c RHD(iSB-D cuc G JAKpK n zS<C< VCOQD < DUbIf>(G B-juD�JAV � KNB-T ?�DUM�JW@ < M ~ ?W`&b�RSThM�? G b ~ ?���BoK��eTQBoPNOQTQbv`UJg?AD c D x
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