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Physics 110 Quiz #3, April 18, 2020

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

A fan cart is used to study motion. Suppose that a fan cart of mass m = 0.5kg is released from
rest and its position a function of time is measured with a motion sensor. The setup is shown on
the left and the data of the position of the fan cart as a function to time collected, is plotted on the
right.
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a. What is the magnitude of the constant force F.,,.; produced by the fan on the cart?
X =x; + Ut + %axt2 = 0.5+ 3.6t% > %ax = 3.6?—2 ->a, = 7.2:1—2

Feart = Meart@care = 0.5kg X 7.25, = 3.6N

Suppose that the fan cart from above was used in a second experiment shown below. The fan cart
is tied to a load of mass m; = 0.25kg by a massless string passed over a massless pulley. There
is friction between both masses and the track with coefficient of friction u = 0.3. The system is
released from rest and the fan cart moves toward the right pulling the load up the incline. Assume
the force the fan cart applies is the same as in part a.




b. Using Newton’s laws of motion, what is the expression for the net horizontal force on the fan
cart?

Assume a standard cartesian coordinate system
Fxcart = Feart — Fr — Fpr = Feare — Fr — UWEncare = Feare — Fr — UMegreg = Megre@
where from the vertical motion Fy gt = Megreg-

c. Using Newton’s laws of motion, what is the expression for the net horizontal force on the load
on the incline?
Assume a tilted cartesian coordinate system
Fyi0aa = Fr — Fpr — Eyx = Fr — uFy — E, sin6 = Fr — um; g cos 6 — m;g sin 6 = m,a
where from the vertical motion Fy ; = m;g cos 6

d. From your expressions in parts b and ¢, what is the magnitude of the acceleration of the load
up the incline?
Taking the expression from part b, add it to part a eliminating the tension force.
Solving for the acceleration we get after some algebra

Fegre — ug(m; cos @ + meg,) —m; g sin

Meart + my
3.6N — 0.3 X 9.85(0.25kg cos 28 + 0.5kg) — 0.25 X 9.8%; sin 28 0.4 m
= 0.5kg + 0.25kg Y

e. From your expressions in b and ¢, what is the magnitude of the tension in the rope connecting
the two masses?

Using either the expression from part b or part ¢, we can solve for the tension force. I'm
going to use part b and then part ¢ to solve for Fr.

Fr = Feqre — HMeared — Meare@ = 3.6N — 0.5kg (0.3 x 9.8% + 0.44%) = 1.91N

m
Fr =mia+ um;gcos@ —m;gsinf = 0.25kg <0.44S—2 + 9.8:"—2(0.3 cos 28 + sin 28)>
= 191N
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