








7A Spring Lecture 2 and 3 Question 3 Solution

Man-Yat CHU (Energy)

February 24, 2018

1 Part a
Shown in figure 1 is the free body diagram of the mass. Note that centrifugal or centripetal forces
are NOT real forces, thus not included in the diagram.
It is not advised to draw the components of the forces on the diagram.
Also, the length of arrows does not need to be in scale.
One can use another coordinate system, like x y aligned with the two tension, it will give the same
result.

2 Part b
To find the tension, we can set up the Newtons second law for each orthogonal direction, namely
x and y.

In the x direction: − Tupper cos(45)− Tlower cos(45) = max (1)

In the y direction: Tupper sin(45)− Tlower sin(45)−mg = may. (2)

If we count the no. of variables, we got Tupper, Tlower, ax and ay, that means we have 2 equation
and 4 unknowns at this point, which means we need more constraints.But we know that the mass
is in a uniform circular motion. From which we know that ay = 0 and ax = ω2R, where ω is the
angular velocity given and R is the radius of curvature for the circular motion. In the case,

R = l cos(45). (3)

On plugging in, we have

In the x direction: − Tupper cos(45)− Tlower cos(45) = −mω2R (4)
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In the y direction: Tupper sin(45)− Tlower sin(45)−mg = 0 (6)
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The rest is just solving the system of equation. To solve it, we add the x y equation to eliminate
Tupper
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Figure 1: Freebody diagram for question 3

Then we plug in the Tlower back to y equation to get
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And thus we found the two tensions.
Note that many students used ar = v2/R or even ar = ω2/R, we are not given v and the second
equation is simply wrong. Also R is not l given.
There is no need to put unit in the final answer for symbolic questions, th units are hidden in m
and g and etc.
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