Answer on Question #47254 — Physics — Other

Question.

A person has to pull a large rock up a hill. The rock has a mass of 2.00 x 10”2 kg and the person
drags it up an incline of 5 degrees. There is a coefficient of kinetic friction of 0.600 between the
rock and the ground. If the person is dragging it upwards at a constant velocity, what is the
tension of the rope between the person and the rock?

Given:

m = 200 kg
6 =5°
u=0.6

v = const
Find:

T=7
Solution.

pmg cosg
mg sin@ mecose

l_ Fig. 1. The force diagram.

Let remember the second Newton’s law:

Zﬁ:ma

But in our case we have the constant velocity = a = 0. So, we have )’ F=0

We have 3 forces acting on the rock: the gravity force, the kinetic friction force and the tension
of the rope. Therefore,

-

E.+F, +T=0
Let project all acting forces on the selected axis of motion:

T=T



E, = —mgsinb;
Fg, = —uN = —umg cos 6

Finally, we received:

T —mgsinf@ —umgcosf =0
T =mgsinf + umg cos8 = mg(sinf + pcos )
Calculate:

T =200-9.8-(sin5°+ 0.6 - cos 5°) = 1960 - (0.087 + 0.598) = 1342.6 N

Answer.

T =mg(sin@ + ucosf) = 1342.6 N
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