PHYS 1111 Midterm 2     Date: ___/___/2023        Name: _______________________________________
Problem 1 (25 pt.). 
a) (5 pt.) A force of 20 N is acting on a body of mass m=2kg for 10 seconds. What is the final momentum of the body initially at rest? (Ignore any friction just for this question).


b) (10 pt.) Friction force with  is acting over the first 5 meters of the motion. What is the final velocity now?



c) (10 pt.) After the external force stops, the mass collides with another identical mass that is stationary and sticks with it. What is the velocity of both masses in the end?




d) bonus (10 pt.) Show that 
[image: ]

Problem 2 (25 pt.). A nutcracker is a lever-based device.
a) (10 pt.) The fingers of the hand can produce a force of 50 newtons or so. If the length of the nutcracker is 45 cm, what is the total torque being produced?


b) (15 pt.) How far from the pivot joint the nut should be placed if the force needed to break its shell is around 500 N?




Problem 3 (25 pt.).


a) (15 pt.) A sphere of mass of 5 kg and a radius of 0.3 m rolls without slipping from the inclined plane that is 5 meters long and is at the angle . What is the final velocity of the sphere?




b) (10 pt.) After clearing the incline, this sphere collides with another one with twice the mass but same radius.  of KE gets transferred to this new sphere. What is its velocity after the collision?





Problem 4 (25 pt.).
a) (5 pt.) A metal ball of mass of 1 kg is falling from the height of 2 m, what is its final KE?


b) [image: Physics Reference: A metal ball of mass 40 g falls vertically onto a spring,  as shown in Fig. 4.1.](5 pt.) A body with KE from part a collides horizontally with a spring of k=10000 N/m and comes to stop. How much will that spring contract?


c) (15 pt.) Now part b is vertical, a body before a contact with a spring has the KE from part a. By how much will that spring compress?

[image: A block of mass m is dropped onto a relaxed vertical spring that has a  spring constant k. The block becomes attached to the spring and compresses  the spring by an amount]


c) Bonus (5 pt.) What is the total height that the ball falls?
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