Answer on Question#56498 - Physics - Other

4/ A m = 28kg rock approaches the foot of a hill with a speed of v; = 15?. This hill slopes

upward at a constant angle of 8 = 40.0° above the horizontal. The coefficients of static
and kinetic friction between the hill and the rock are g = 0.75 and u; = 0.20, respectively.

(a) Use energy conservation to find the maximum height above the foot of the hill reached by
the rock.

(b) Will the rock remain at rest at its highest point, or will it slide back down the hill?
(c) If the rock does slide back down, find its speed when it returns to the bottom of the hill.
Solution:

(a) Let the maximum height be h, then the distance along the slope from the foot to this
point is
h
~sing
The projection of gravitational force on the inclined surface is

Fy, =mgsin0
The ground reaction force is
F, =mgcos@
The force of kinetic friction is
Fy = Fipx = mgpy cos6
The work done by the force of kinetic friction is
Wy = F, -l = mglu, cos 8

According to the law of conservation of energy
2

mv;

> = mgh + W,

Therefore
mv? h
~ = mgh + mg i g M €08 0 = mgh(1 + p, cot9)
m 2
2 152
h L ( 5) =9.27m

~ 2g9(1+ pycotd) . 9.8 (1 + 0.2 cot40°)

(b) If the force of the static friction F; is greater then F), then the rock won't slide down. The
force of static friction is given by
Fs = F, us = mgps cos 6
Thus
Fs  mguscos6  ps 075
FH - mgsin®  tanf tan40°
F <F

= 0.89

It means that the rock will slide down.
(c) The work done by the force of kinetic friction is the same as in part (a):



Wy = F, -l = mghy;, cot8

According to the law of conservation of energy
2

mvf
mgh = > + Wy,
Where vy —is the speed of the rock at the bottom of the slope.

Thus
2

mug
mgh = - + mghu, cotf

m m
vp = \/Zgh(l — Uy cotf) = JZ . 9.85—2 +9.27m(1 — 0.2 - cot40°) = 11.76?

Answer:

(@) 9.27m
(b) Will slide down

(c) 11.76?
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