





Frautschi, Problem 6.4

4. While you are driving along the freeway, a bug splatters on your windshield.
Which experiences the greater force, the bug or the windshield? Which experi-

ences the greatest acceleration?

 Answer:. Equal force; acceleration greater for bug






 Answer: Accelerate equally, and compare the force required.






« Answer: (a) and (b) are reaction pairs; (c) and (d) are not
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Frautschi, Problem 6.3

3. A train consisting of an engine and three boxcars moves down the track with a
constant acceleration. Between which two cars is the tension in the coupling the
greatest? the least? why? If the boxcars have equal mass, what are the ratios

among the tensions between the three cars?

« Answer: Tension greatest between engine and front boxcar.
Tension is 3ma, 2ma, ma from front to back.
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Two masses are connected by a strihg as shown. m; slides without friction
on a fixed incline at an angle of 30° with respect to the horizontal. Neglect the
mass and friction of the pulleys, and the mass of the string.

(a) (2 points) Find the ratio of the masses ma/m, such that the masses will
remain stationary, if they are initially at rest.

(b) (1 points) If the mass m, moves a small distance AD; along the incline,
find the distance AD, that the mass m; moves.

(c) (8 points) If my = 2m,, and the masses are initially at rest as shown, find
the acceleration of mg.

(d) (38 points) If mj slides a distance D down the incline before encountering

the stop at the bottom, what are thé speeds of m; and m,; just before
encountering the stop.

(e) (1 point) When the moments of inertia of the pulleys are taken into ac-

count, do the speeds of the masses in part (d) increase, decrease, or remain
the same?



Free body diagrams — a good start.

Be consistent with signs.

massless strings — tension is constant along the
free length

frictionless/massless pulleys — rope tension is
constant over the pulley
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* Answer in more general case:

tension T

force T

tension T force T
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 Answer: Two masses are connected by a string as shown. m; slides without friction

77 on a fixed incline at an angle of 30° with respect to the horizontal. Neglect the
a) m2/ my = 1 mass and friction of the pulleys, and the mass of the string.

[3) AD1 = ADZ/ 2 (a) (2 points) Find the ratio of the masses my/m, such that the masses will
remain stationary, if they are initially at rest.
c) a,=29/9 |
(b) (1 points) If the mass m; moves a small distance AD, along the incline,
d) V2 = 2/3 (gD)” 2, find the distance AD, that the mass m; moves.
V= 1/3 (gD)“Z (¢) (8 points) If my = 2m,, and the masses are initially at rest as shown, find

the acceleration of mg.

e) decrease
(d) (38 points) If mj slides a distance D down the incline before encountering

the stop at the bottom, what are thé speeds of m; and m,; just before
encountering the stop.

(e) (1 point) When the moments of inertia of the pulleys are taken into ac-

count, do the speeds of the masses in part (d) increase, decrease, or remain
the same?



* a gravity/circular orbit problem of some sort

* Quiz Problem 37

© Optional, but helpful, to try these problems in
advance.
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