
Sample mid-term exam 
(https://canvas.ust.hk/courses/66207/files/folder/Exams/Midterm)

Relative motion

x

y

Ԧ𝑟𝐴/𝑆 = Ԧ𝑟𝐴/𝐿 + Ԧ𝑟𝐿/𝑆 Ԧ𝑟𝐵/𝑆 = Ԧ𝑟𝐵/𝐿 + Ԧ𝑟𝐿/𝑆

Ԧ𝑎𝐴/𝑆 = Ԧ𝑎𝐴/𝐿 + Ԧ𝑎𝐿/𝑆 Ԧ𝑎𝐵/𝑆 = Ԧ𝑎𝐵/𝐿 + Ԧ𝑎𝐿/𝑆

Ԧ𝑎𝐿/𝑆 = −
𝑔

2
 Ƹ𝑗

Newton’s Law in the stationary (inertial) frame of reference

A: motion in x-direction B: motion in y-direction

𝑇 = 𝑚𝐴 𝑎𝐴/𝑆 𝑥
𝑚𝐵𝑔 − 𝑇 = 𝑚𝐵 𝑎𝐵/𝑆 𝑦

also note: 𝑎𝐴/𝑆 𝑥
= 𝑎𝐴/𝐿

𝑥
= 𝑎𝐵/𝐿 𝑦

differentiate

𝑎𝐴/𝑆 𝑥
=

𝑇

𝑚𝐴

𝑎𝐵/𝑆 𝑦
= 𝑎𝐵/𝐿 𝑦

−
𝑔

2

The blocks move together 

in the L-frame

𝑚𝐵𝑔 − 𝑇 = 𝑚𝐵 𝑎𝐴/𝑆 𝑥
−

𝑔

2
Do algebra:

𝑇 =
𝑚𝐴𝑚𝐵

𝑚𝐴 +𝑚𝐵

3

2
𝑔

Let  L as the lift-frame 
and S as the stationary frame
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