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sin x sin y
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sin x sin y
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x(t) = t sin t

y(t) = t cos t
, t ∈ [0, 2π]
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x(t) = sin t

y(t) = cos t

z(t) = t
3

, t ∈ [0, 15]

v?&qRKDE=8D3-05�24=4/.-Y1�*?kJ*U7F74DL;'*E/Ak�D'D39W24*':�/�5�7F/H2F28@'@C-N>EXU7K<�/.9U24*3B4D?&U^)@3,.,.X'/.9W<�DE=8D3-05�24=45nI
BFDW*'9m:3DE:?7F/w&�R�/./.=F=8@W5�=4/.,ADE/A7�/ADW<�/.9U2ZD3:?1�;�/ADW<�D3=8DE-05n24=4/.-Y1�*?kJ*U7474D0D39�9�5n281�7�28DW<�/.9JI
9�DE7�28D











x(t) = sin t

y(t) = cos t

z(t) = u

, t ∈ [0, 2π] , u ∈ [0, 4]

xJ&)yQD324G�5�-$D324/Az6D+281�9U24565j<�DE, B�*'9W5�=4/.,AD3/A7F/ADC{'=4D3|�/.:�:3DE*E,./.*'/H28D0`w}C=8DE<�G�/.z67~RS=4/.-0/H24/.;E5�78dZs
B�*'/H28DL:�1�;3D'D�BF/.5�90,./A74@3:J7�/�;'*'/J<�/./.=F28@'@C-$DV285�-$D'DV2424/A7�24569W*'9�{'5�,.-0/.5�90=4D324:3DE/A7F5�-0/A7F569
D�;�1�:?7F/w&VR�/./.=F=8@+p3Ii74@32456/.9J569Y>�-0<�>?=4@Js4B�*'9�:3D+:E5�7F:�/.<�/A7�245�*'9[`_%'s pUdZ&3(o@�>U28@+*'<J24/.*'/H28DJs
B�*'/.,.,AD074DED32+>�-0<�>�=8@E7�2Z@W<�>'XE=456@E9NB4DW:E*?*E=8kJ/.9�D'D32F28/.DE:?7F56,./H2)9�@E:�>�;?/./.9�&

� &qR�/./.=F=8@+2Z@�>U245�2F2�>l;�/./A7F/.:�1�,.-0/.*JsZB�*'9�:3De:3@E=4:�/.<�/A7�245�5�2K*V;3D32+`_%'s �'dns�`�%Es.%VdZs�`��Js ]Edns�` I4%Es.%Vd
BFD�`�I4%'s �'dn&�y�1�1J28DW:�1�;�/.*'9[;E@3=4/�<�1�9�DE/A7F5�:?7F/w&�y�/H285�9m<�/./.=F=8@32)<
56,.:3@V2);?/./A7�/.:?1J,.-0/.*'9
@E@E=4/.;�/./.;3D32Z�

�J&qR�/./.=F=8@�74DE-0D'DE9�:�1�;3D'DE9�28@�>U285n2F2�>�9�5�,./.X�B4Dt28@�>U285n2F2�>�>�-0<�>�=8@J&c�C@E=F/H28@�9�5Q5�=4/
;3@3=456/.,H,A@eB4DW,AD3/H2ZDW:E*?*E=8kJ/.9�DED32F28/AD3:?7F56,./H2)9�@E:�>�;?/./.9�&

�J&qR�/./.=F=8@\{'=8DV|�/.:?:3D3*',./.*'/H28D\:3@�>�2F28@E569�:3D'7F;E*E26sgBF*'7474D\*'9�D3/.9�DE:�/.9�7F/.,H-$@326s�9�5�9�@[BFD
7F1J1g&�^)@E-0@W9?>U2+5�/g*',.5o;3D3=87F/.9�D3/A7F5�7_28/g-$DV285�-$D324/./.:�:3D'DJ&.&.&g� I_d


