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1. As shown in Figure 1, what horizontal force e
orust be appled to the cart (mass M) so that the
Pp ( M) : F M
blocks (mass m; and m;) remain stationary ) m,
relative to the cart? Assume ali surfaces, wheels, ﬁ%

and pulley are-frictionless.

2. As shown in Figure 2, a pendulum of length L
and mass M is connected to a spring of force
constant k. What is the frequency of the
vibration of the system for small values of the
amplitude (small &). Assume the pendulum rod
is rigid and neglect its mass.

Figure 2.
3. Asinuscidal wave on a string is described by the equation
' ¥ = Asin{ke ~ wi)
where 4=0.51cm, k=3, 1rad/cm and w=%3rad/s. How far does 2 wave crest move in
10 secands? Does the wave move in the positive or negative direction?

4. A sphere of radius 24 is made of a non-conducting material that has 2 uniform
volume charge density o (Assume that the material does ot affect the electric
field.) A spherical cavity of radius a is now removed from the sphere, a5 shown in
the following figure. Find the electric field within the cavity.

5 A power.plant, having a Camot efficiency, produces 2x10° W of electrical power
from turbines that take in steam at temperature 500 K and discharge water at 300 K
into a flowing river. The water downstream is warmer by 6 K due to the cutput of
the power plant. What is the flow rate of the river? (PS.: The Camot cycle contains
two mothemla] and two adiabatic processes.)




