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1. Beta decay of a cerlain type of nuclei means: (A) Loss of one orbiting electron from the atom; (B) Loss
of a helium nucleus; (C) Adding the atomic number by one; (D) Subtracting the atomic number by two.

2. Change of angular momentum per unit time is equal to: (A) angular acceleration; (B) the applied force;
(C) momentum acceleration; (D} torque exerted.

3. Choose the electromagnetic wave that shows the longest wavelength: (A) microwave; (B) X-ray; (C)
infrared; (D) ultraviolet.
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1. (20%) For a thin spherical shell with radius R and mass M to be rotated around an axis passing the
spherical center, symbolically derive its rotational inertia.

2. (30%) (a) (10%) For an acoustic source generating a sound wave at frequency of £, when it is moving
toward an observer at a speed of v;, derive the sound frequency /' as heard by the observer. (b) (10%)
Do the above derivation for & static acoustic source, with the observer moving toward the source at a
speed of v,. (¢} {(10%) Are the two answers identical? Why or why not?

3. (20%) A light ray falls on a square glass slab from air as shown below. If total teflection oceurs at the
vertical face, calculate the requirement of the index of refraction for the glass,
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4. (15%) The energy required to remove an electron from sodium is 2.3 eV. Does sodium show a
photoelectric effect for orange light whose wavelength is 680 nm? Why or why not? Planck's
constant is 6.626 x 107 Joule-second. The electron charge is equal to 1.6 x 107 coulomb.

Good luck!
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