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NOTE: Please answer the following questions one by one, and the detailed calculations should be given.
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1. Please show that the acceleration vector in uniform circular motion is ——r, where r is the radius of the
r

circle and v is the speed of the particle. (10 pomts)

0. Consider a long thin rod with rotation axis through its center, Prove its moment of inertia is EMLZ where

. M and L are corresponding to mass and length of the long thin rod, respectively. (10 points)
3. Give a brief description about the operating principle of antilock braking systems (ABS). (10 points)

4. A sinusoidal wave on a string is described by the following equation y = (0.15m)sin(0.8x —50¢) where x
and y are in meters and ¢ is in seconds. If the mass per unit length of this string is 12 g/m, determine the
power transmitted to the wave. (10 points)

5. A uniform rod of mass M and length L is pivoted about one end and oscillates in a vertical plane. Find the
period of oscillation if the amplitude of the motion is small. (10 points)

6. Consider a disk of radius R and mass M rolling without slipping on an inclined plane of angled. Find the
static friction between disk and inclined plane. (10 points)

7. How to measure the flow speed of an incompressible fluid? Give an example to address. (10 points)

8. Give an example to address that why the total entropy of an isolated system always increases when the
process is irreversible. (10 points)

9. Consider a heat engine operated under a Carnot cycle, in which an ideal gas is contained. Prove the efficiency

of Carnot engine ase_ =1 —{i , where T}, is an operation temperature during isothermal expansions and T ié.
\ .

operated during isothermal compressions. (20 points)
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