Qual exam ECE/ Basic Physics: Spring 2018

1. Sliding blocks (6 pts)

A wedge of mass m is located on another wedge of mass M and angle . The
top edge is confined in the vertical direction. We ignore friction in this problem.

(a) Show all forces on both blocks, i.e., the force diagram. a; is the acceleration
of M with respect to the surface and a; is the vertical acceleration of m. Indicate a;
and as on the diagram. (1 pts)

(b) Using the force diagram from part (a) find the relation between acceleration
and force, i.e., equations of motions. Also, find a geometrical relation between a; and

as (3pts)

(c) Find ay and ay. (1pts)




2. Two blocks and a spring (7 pts)

Two blocked are connected by a massless spring of stiffness & and length (in the

non-deformed state) [y rest on a horizontal plane. A constant horizontal force F' pulls
one of the blocks.

(a) Show all the forces on the blocks and write the equation of motions (3 pts)
(b) Find the maximum distance between the blocks during this motions (4 pts)

-



3. Gas containers (7 pts)

Three identical gas containers are connected with a thin tube. The initial tempera-
ture of all of them is Ty and the pressure is Py. We raise the temperature of the left
chamber by AT and lower the temperature of the right one by AT

(a) Assuming that the heat conduction is negligible, what is the new pressure in each
container? (4 pts)

(b) How much does the internal energy of the whole system changes? (3 pts)
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