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Physics 110 Quiz #3, October 11, 2019

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.

Consider the arrangement of masses shown below. Mass m, = 0.5kg is initially at rest on a horizontal

surface and is connected to a mass m, = 2.5kg , also initially at rest, on the ramp inclined at 6 = 50° with
respect to the horizontal.

a. Ifthe both masses are simultancously released from rest and if all of the surfaces are frictionless, what

is the speed of mass m, when it reaches the bottom of the ramp, a distance of 0.3m from where it was

released?
| e

0.3m R =10cm

0 =50°

Both masses will acquire the same final speed because the rope connects them. The increase in kinetic
energy of both masses comes from the decrease in gravitational potential energy of the mass on the incline.
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b. Suppose that the instant m, reaches the bottom of the ramp the cord connecting to breaks. Mass m,

continues moving to the right and around the loop-the-loop porting of the track. When mass m, is

halfway up the right-hand side of the loop, how much work was done on mass m, by the force of

gravity?
1. W =0.
g
2. Wg =m,g.

3. Wg=(m1+m2)gR.

Wg =-m,gR.

c. What is the magnitude of the normal force on mass 7, when it is halfway up the right-hand side of the

loop-the-loop, if the loop-the-loop has a radius R =10cm ?

The mass slows down as it rises due to gravity. If we take the mass, the loop-the-loop and the world as
the system then we can apply conservation of energy. This will allow us to determine the speed when
the mass is halfway up the right-hand side of the loop-the-loop. We have

AE=AK+AU_ +AU =0
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Now the normal force points towards the center of the circle. When the mass is halfway up the right-
hand side of the loop-the-loop the normal force is given by

oo 2.5kg(1.34)
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