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QUESTION 1

1 Problem 1 6 / 6

+ 1 Recognize that there is no net external force in

the x-direction.

+ 2 Recognize that no external force in the x-

direction implies that the acceleration of the center

of mass in that direction is zero.

+ 2 Reason that since the center of mass

acceleration in the x-direction is zero, and since it

falls from rest, it falls straight down

+ 1 Diagram of the trajectory

+ 0 no points

QUESTION 2

2 Problem 2 6 / 15

+ 3 (a) Correct use of energy conservation or

kinematics to get equation relating initial velocity and

height of monkey

+ 1 (a) Partial Credit: energy conservation to find vb:

1/2 M v0^2

+ 1 (a) Partial Credit: energy conservation to find vb:

1/2 M vb^2

+ 1 (a) Partial Credit: energy conservation to find vb:

Mgh

+ 1 (a) Partial Credit: use kinematics to find vb: Correct

velocity equation with given variables.

+ 1 (a) Partial Credit: use kinematics to find vb: Correct

position equation with given variables

+ 1 (a) Partial Credit: use kinematics to find vb: Correct

time equation with given variables.

+ 3 (a) Correct use of momentum conservation when

acrobat grabs monkey

+ 1 (a) Partial Credit: Initial momentum term with

calculated initial velocity.

+ 1 (a) Partial Credit: Final momentum term.

+ 3 (a) Correct use of energy conservation or

kinematics to get equation relating velocity right after

the grab to final height reached by acrobat and

monkey

+ 1 (a) Partial Credit: use of energy conservation to

get equation for h_max: Correct final energy term

(M+m)gh_max

+ 1 (a) Partial Credit: use of energy conservation to get

equation for h_max: Correct initial potential energy

term (M+m)gh

+ 1 (a) Partial Credit: use of energy conservation to get

equation for h_max: Correct kinetic energy term.

+ 1 (a) Partial Credit: use of kinematics to find h_max:

Correct equation for h_max.

+ 1 (a) Partial Credit: use of kinematics to find h_max:

Correct equation for time (from velocity).

+ 2 (a) Solve for maximum height correctly

+ 4 (b) Recognize that mechanical energy is not

conserved during the grab and compute the change

in mechanical energy by finding the difference in

kinetic energies before and after the grab.

+ 3 (b) All steps correct, with carry-over error from part

(a)

+ 1 (b) Partial Credit: Correct initial energy

+ 1 (b) Partial Credit: Correct final energy

+ 2 (c) Using physical reasoning and no math,

correctly state the limiting behavior of the answer to

part (a) in the given limits.

+ 1 (c) Partial Credit: Using physical reasoning and no

math, correctly reason that as M/m->0, h_max=h.

+ 1 (c) Partial Credit: Using physical reasoning and no

math, correctly reason that as m/M->0, h_max =

(v_0)^2/(2g).

+ 2 (c) Show that the mathematical answer agrees

with the expected limiting behavior.

+ 1 (c) Show that the mathematical answer agrees with



the expected limiting behavior. Correct use of M/m

limit with answer from part (b).

+ 1 (c) Show that the mathematical answer agrees with

the expected limiting behavior. Correct use of m/M

limit with answer from part (b).

QUESTION 3

3 Problem 3 10 / 15

+ 3 (a) Correct momentum conservation equation for

the first burst.

+ 3 (a) Correct momentum conservation equation for

the second burst.

+ 2 (a) Correct solution for the velocity after both

bursts by simultaneously solving momentum

conservation equations.

+ 2 (b) State or prove the correct expression for the

velocity as a function of time for the rocket using the

given speed variable.

+ 1 (b) Correctly identify the initial and final mass of

the rocket + fuel to solve for the final velocity of the

rocket.

+ 2 (c) Correct calculation of final velocity in the case

of two, consecutive mass bursts in the given limit.

+ 2 (c) Correct calculation of the final velocity in the

case of continuous mass flow in the given limits.

+ 4 (d) Correct computation of Taylor expansion to

first, non-vanishing order and correct statement of the

relationship between the velocities in this limit.

- 2 Point adjustment

1/3 and 2/3 mass division, not half-half
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