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A right triangular wedge of mass M, height h, angle #, supports a cubic block
of mass m on its side. Initially the wedge rest on a horizontal table, and the
block is put at the highest point on the wedge side. Then the block is released
from rest. Neglect the size of the block, the friction between the block and the
wedge, and the friction between the wedge and the table.

© [

question: Now we do NOT want the block to slide down the wedge as in 1 and 2. To achieve this, we
can apply a suitable addtional horizontal force F to the wedge at the moment of releasing the block,
such that the block will keep stationary relative to the wedge. Find the magnitude and the direction of
this force.
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fl2:

A string of length L was initially hung above the ground, where the top end was held by hand, with the
bottom end almost touching the ground (as shown in Fig.1).At t=0 the top end was released from rest,and
the string begins to fall freely. Asume the mass of the string is A per unit length. We also assume the tension
in the string is zero in other words, the part of the string that has been lying on the ground does not affect
the remaining part of the string tha is falling freely.

(a) What is the speed v of the top end when it has fallen a distance h?

(b) Two forces are relevant for the string,namely, the gravitational force and the supportive force from the
ground.For each force, state whether it is a conservative force,and explain why:.

(c¢) Give an expression for the supportive force acting on the string by the ground when the string has fallen
a distance h.
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Figure 1: falling string
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fh2:
2 Rod hinged to a massive pulley (25 points)

Consider the configuration displayed in Figure 2.At the particular moment shown,the uniform rod of length
L=0.8m and mass Mp=6.5kg is oriented horizontally and is rotating with an angular velocity w=3.5 rad
571.0ne end of the rod is fixed, and the other end of the rod(point B)is attached to a massless string. The
string wraps around a massive pulley of mass Mp=10.2kg and radius Rp=0.2m without slipping, and
attached to other end of the string is a block of mass M 4=12.1kg. Treat the pulley as a uniform disc that
rotates about the axis through P without friction,and take the acceleration due to gravity to be g=9.8m/s2.
(a)Show that the moment of inertia I [P of the pulle}r about an axis through its center(point P),perpendicular
to the circular cross section,is Ip = —J"tIpRp .

(b)Show that the moment of inertia IR of the rod about an axis at one end of the rod is I'p = lﬂIRLQ
(¢)Find the tangential component of the accerleration arof the end of the rod at point B and its direction.
(d)Find the radial component of the acceleration agof the end of the rod at point B and its direction.

Figure 2: The hinged pulley system
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FROM: ZJU-GPA

Angular speed w = d@/ dt Linear speed v = da/ dt
Angular acceleration a« = dw/ dt Linear acceleration a = dv/ dt
Resultant torque Z T=1x Resultant force Z F = ma
If If
wr=w; +at vy =v; +at
« = constant f)f -0, =w;t+ %atQ a = constant Tr—x; = vt + %atQ
wr? = w2+ 2a(0; — 6;) v? =0 + 2a(xy — ;)
] Oy ] g
Work W = f Td6 Work W = f F,dx
9.,:' I;
: . | . 1
Rotational kinetic energy K = 51 w Kinetic energy K = §mv
Power P=71 - w Power P=F -v
Angular momentum L = Jw Linear momentum p = mwv

Resultant torque » 7 =dL/d¢ Resultant force Y F = dp/ dt



