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Ԧ𝐹1 + Ԧ𝐹2 = 𝑚 Ԧ𝑎

Ԧ𝐹2 = 𝑚 Ԧ𝑎 − Ԧ𝐹1
a)

𝐹2,𝑥 = 𝑚𝑎𝑥 − 𝐹1,𝑥 = 2.00 12.0 cos 240° − 20.0 cos 0° = −32.0 N.

𝐹2,𝑦 = 𝑚𝑎𝑦 − 𝐹1,𝑦 = 2.00 12.0 sin 240° − 20.0 sin 0° = −20.8 N.

b)

𝐹2 = −32.0 2 + −20.8 2 = 38.2 N.

c)

𝜙 = tan−1
𝐹2,𝑦

𝐹2,𝑥
= tan−1

−20.8

−32.0
= 33.0° + 180° = 213°.
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𝑇0

a)
𝑇0 − 𝑇1 −𝑚𝐴𝑔 = 𝑚𝐴 0

𝑚𝐴 =
𝑇0 − 𝑇1

𝑔
=
98 N − 58.8 N

9.8 m/s2
= 4.0 kg.
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b)
𝑇1 − 𝑇2 −𝑚𝐵𝑔 = 𝑚𝐵 0

𝑚𝐵 =
𝑇1 − 𝑇2

𝑔
=
58.8 N − 49.0 N

9.8 m/s2
= 1.0 kg.

c)
𝑇2 − 𝑇3 −𝑚𝐶𝑔 = 𝑚𝐶 0

𝑚𝐶 =
𝑇2 − 𝑇3

𝑔
=
49.0 N − 9.8 N

9.8 m/s2
= 4.0 kg.

d)
𝑇3 −𝑚𝐷𝑔 = 𝑚𝐷(0)

𝑚𝐷 =
𝑇3
𝑔
=

9.8 N

9.8 m/s2
= 1.0 kg.
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We take the x-axis to be along the ramp’s surface. 

a) For the x-axis

𝐹 cos 𝜃 −𝑚𝑔 sin 𝜃 = 𝑚 0

𝐹 = 𝑚𝑔 tan 𝜃 = 100 9.81 tan 30.0° = 566 N.

b)
𝐹𝑁 −𝑚𝑔 cos 𝜃 − 𝐹 sin 𝜃 = 𝑚 0

𝐹𝑁 = 𝑚𝑔 cos 𝜃 + 𝐹 sin 𝜃 = 100 9.81 cos 30.0° + 566 𝑁 sin 30.0°

= 1.13 × 103N.
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