
1. Block A of mass MA sits on block B of mass MB which sits on a tabletop. A force F is

applied to block A. The coe�cient of friction between blocks A and B is µ. There is no

friction between block B and the table top.

(a) Draw a free-body diagram for block A and for block B. Be sure to label all forces.

(b) Find the maximum value of the force F that will drag A and B together without

slipping. (Express your answer in terms of MA, MB, µ, and g.)



2. A person stands in an elevator platform as shown below. Pulley A is attached to the

ceiling by a cable. Pulley B is attached to the elevator by another cable. A rope (dashed

line) attached to pulley A winds down, around pulley B, back up and around pulley A,

and into the person’s hand.

You may assume that all pulleys, cables, and ropes are massless and frictionless. The total

mass of the person and elevator platform is M .

(a) How hard does the person have to pull on the rope to keep the elevator still?

(Express your answer in terms of M , g.)

(b) How hard does the person have to pull on the rope in order to move the elevator

upwards with an acceleration aUP ?

(Express your answer in terms of M , g, and aUP .)



3. A block of mass M undergoes uniform circular motion, sitting inside a spinning hollow

cone of height H and base radius R. The period of rotation of the cone is T . You may

ignore any friction in this problem.

(a) What centripetal acceleration is necessary for the block to maintain a fixed height

inside the spinning cone? (Express your answer in terms of g, H, M , R, T .)

(b) How high above the bottom of the cone is the block situated? (Express your answer

in terms of g, H, M , R, T .)



4. A Pacific gray whale is coasting through the water at a constant depth. (That is, the whale

is not supplying any force.) However, the whale experiences a drag force FD = �Cv
2
acting

horizontally, which slows its motion. (C is a constant, and v is the whale’s velocity.)

Assume that the whale has mass M and starts coasting from a position xi = 0 at time

ti = 0 with initial velocity vi.

(a) Does the drag force result in a terminal velocity in this case? Explain. If so, obtain

the value of the velocity in terms of the given quantities. If not, justify your reasoning.

(b) Define your coordinate system, then draw a sketch of its acceleration, velocity, and

position as functions of time. Pay close attention to whether any curves you draw

are concave up or down. Carefully label your axes. Be sure to justify your results.


